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FOREWORD

This book presents the appendixes to Volume 4,
Configuration Design. This work was accomplished
~ under the One-Man Lunar Flying Vehicle Contract
(NAS9-9045), conducted by the North American
Rockwell Space Division for the National Aeronautics
and Space Administration Manned Spacecraft Center,
Houston, Texas. Other volumes to this final report
are:

Volume 1. Summary

Volume 2. Mission Analysis

Volume 3. Subsystem Studies

Volume 5. Preliminary Design and
Specification

Volume 6. Training and Resources Plans

-iii-
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TECHNICAL REPORT INDEX/ABSTRACT

ACCESSION NUMBER DOCUMENT SECURITY CLASSIFICATION

UNCLASSTFIED

TITLE OF DOCUMENT LIBRARY USE ONLY

STUDY OF ONE-MAN LUNAR FLYING VEHICLE - FINAL REPORT: VOLUME 1 -
SUMMARY; VOLUME 2 - MISSION ANALYSIS; VOLUME 3 - SUBSYSTEM STUDIES;
VOLUME 4 - CONFIGURATION DESIGN; VOLUME 5 - PRELIMINARY DESIGN AND
SPECIFICATIONS;VOLUME 6 - TRAINING AND RESOURCES PLANS

AUTHORIS)

HANLEY, G. M.
CODE ORIGINATING AGENCY AND OTHER SOURCES DOCUMENT NUMBER
NAJE5231 | NORTH AMERICAN ROCKWELL, SPACE DIVISION SD 69-419-1,-2,-3,-4,~5,-6
PUBL!I CATION DATE CONTRACT NUMBER
31AUGE NASG-90UL5

DESCRIPTIVE TERMS

*ONE-MAN LUNAR FLYING VEHICLE, *CONTROL SYSTEMS, *PROPULSION SYSTEMS, *TRAJECTORIES,
*DESIGN, *TRAINING, *RESOURCES, *MISSION ANALYSIS ;

ABSTRACT

THE PRIMARY OBJECTIVES OF THIS STUDY WERE TO OPTIMIZE THE DESIGN AND TO TEVELOP SYSTEM

CONCEPT GENERATION, AND EVALUATION EFFORT FOR THE DEFINITION OF A RECOMMENIED CONCEPT;
PRODUCTION OF A PRELIMINARY DESIGN AND DEVELOPMENT OF SYSTEMS SPECIFICATIONS OF THE
RECOMMENZED CONCEPT; AND DEFINITION OF RESOURCES AND CREW TRAINING PLANS. IN ADDITION TO
GENERATION OF THE LFV DESIQN, THE SCOPE OF THE STUDY INCLUDED LUNAR MODULE INTEGRATION,
FLIGHT SUIT INTERFACE STUDIES, AND IEFINITION OF GROUND SUPPORT EQUIPMENT FOR EARTH AND
LUNAR OPERATIONS.

AS A RESULT OF PARAMETRIC STUDIES CONDUCTED DURING THE FIRST PHASE OF THIS EFFORT, A
CONCEPT WAS SELECTED WHICH HAS THE FOLLOWING CHARACTERISTICS: (1) STABILITY-AUGMENTED
CONTROL, (2) FOUR GIMBALED ENGINES WHICH ARE CLUSTERED BENFATH THE VEHICLE, (3) A SEATED
PILOT POSITION, AND (4) AN INTEGRAL X-FRAME LANDING GEAR WITH 6 HYDRAULIC ATTENUATORS.
THIS VEHICLE IS CAPABLE OF CARRYING A 370-LB PAYLOAD IN ADDITION TO THE PILOT. THE DRY
WEIGHT OF THE VEHICLE IS 304 LB. WHEN LOADED WITH 300 POUNDS OF LM DESCENT STAGE
PROPELLANTS, THE VEHICLE CAN OPERATE WITHIN A 4.6 NAUTICAL MILE RADIUS WITH NO PAYLOAD.

SPECIFICATIONS OF THE LUNAR FLYING VEHICLE. THE SCOPE ENCOMPASSED PARAMETRIC INVESTIGATIONY,

FORM M 131-V REV. 1-68
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APPENDIX A

MASS PROPERTIES REPORT

CONFIGURATION DESCRIPTION

The configuration consists of a one-man crew with variable payload
which is stability augmented using eight actuators for attitude control. The
body structure is basically sheet-stringer with trusses to support two
20-inch spherical propellant tanks. The vehicle is designed to land on four
integrally framed legs with horizontal and vertical attenuation to the body
combined in eight identical shock absorbers. Main propulsion is provided
by four gimbaled engines. The following is a brief description of the base-
line configuration subsystems:

Code Description
2.0 BODY STRUCTURE
2.1 Carry-through Structure - Structural box, aluminum

sheet stringer
2,2 Payload Platforms - Aluminum sheet stringer, hinged

2.3 Fuel and Oxidizer Tank Supports - Aluminum support
structure for mounting tanks

2.4 Engine Compartment - Aluminum structure for housing
the engines and actuator system

2.5 Secondary Structure - Aluminum structure for mounting
various system components

3.0 INDUCED ENVIRONMENTAL PROTECTION
3.1 Insulation - Environmental protection consists of

mylar type of covering for propellant and pressure
tanks and engine compartment

SD 69-419-4




4,2

5.0

5.1
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Description (Cont)

LAUNCH, RECOVERY, AND DOCKING

Leg - Aluminum triangular tubing of 4. 0-inch depth
with bending material section at each corner for
each of the four legs

Foot Pads - Aluminum sole, 10 inches in diameter,
four required, with attachment fittings for connection

to each leg

Attenuation - Eight shock absorbers providing both
vertical and horizontal attenuation

Landing Gear Capability

Tip-over safety margin 20 deg
Vertical velocity 6 fps
Horizontal velocity (toppling

stability) 2 fps
Horizontal velocity (stroke) 3.5 fps
Attitude rate (any axis) +3 deg/sec
Touchdown attitude (any axis) +10 deg
Ground slope (any direction) +10 deg
Max z-axis deceleration 8 g
Max xy-plane deceleration 4 g
Max soil-bearing pressure ©
‘Min soil-bearing pressure 8 psi
Ground clearance 12 inches
Engine cut-off height-nominal 58 inches

MAIN PROPULSION
Engine and Accessories

Engine (4 required)
Thrust - 110 1lbs
Chamber pressure - 100 psia
Area ratio - 40:1
Dry weight - 4,9 lbs
Mixture ratio - 1.5
Inlet valve, cavitating venturi throttle, combined
with start valve
Average specific impulse - 276 sec
Gimbal bearings - single axis, Bendix flexural pivot

A-4
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5.2

5.3

5.4
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Description (Cont)

Engine and Accessories (Cont)
Flex plumbing and lines
Engine thrust structure

Propellant Tanks - Fuel

20-inch spheres

Gemini - forging tools and vacuum chuck

Minimum gauge - 0,025 6A1l 4 Va titanium

2 mounting trunions

Top boss - 1/2 inch used for load stability

Bottom boss - 1 inch used for load stability

Slosh and feedout internals - built-in capillary
screens

Propellant Lines and Disconnects (oxygen and fuel)

Lines - 1/2 inch 304L stainless steel
Prevalves - 2 required, 1/2-inch manual
Filter - 2 required, 25 micron, 2 lbs/sec,
10 psi drop
Fill Connector - 2 required, Ref, drawing
2030-18K-K, Apollo ME273-0021, 19, Class 1
Bleed tank - 2 required, ME273-0011, 24

Pressurization System

Lines

Check valve - 2 required, ME284-0357

Regulator - 2 required, ME284-0022

Relief valve - 2 required, ME284-0026

Shutoff valve - 2 required, manual

Connector - 2 required

Filter - 1 required

Relief valve - 2 required, ME284-0026

Vessel - 1 required, ME282~0051 with 1,9
pounds helium

SD 69-419-4




‘ Space Division
North American Rockwell

Code Description (Cont)

7.0 POWER SOURCE

Power requirements

Actuators - 8 required, 1A, 28V 224 watts
Rotational hand controller 3
Gyro packs - 2 required, 44 watts 88
Control unit 20
Distribution losses, etc. 22
Total power 357

Mission requirements
Assume 5 sorties of 8-min duration (40-min total)
Batteries operated in parallel
Single battery must carry total load for any
single sortie

Battery design
4 sorties 6 amp-hr for 2 batteries =3 amp-hr
1 sortie 1,6 amp=-hr for 1 battery 1.6 amp-hr
4,6 amp-hr

8.0 POWER CONVERSION DISTRIBUTION

Circuit breakers, switches, bus and wiring (2-amp)
for distribution of electrical power to stability
augmentation, controls, and displays. DBattery status
(integrating ampere-hour meter) on battery case.

9.0 GUIDANCE AND NAVIGATION

Control unit
Type - Analog IC's and discrete resistances
Power - Input 25 to 31 VDC
- Watts 15 quiescent
Average 20
Weight 7.4 pounds

Actuators - 8
Electrical
Voltage 0 to 31 VDC
Current 1.0 amp nominal

SD 69-419-4
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9.0

14.0

15,0
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Description (Cont)

GUIDANCE AND NAVIGATION (Cont)

Mechanical

General - sealed for 45 days of vacuum

Stroke - 0,900 + 0,01 in, limited by mechanical
stops

Torques - 100 in. -1b with 3.5-in. moment arm

Response - 5 cps min

Weight - 2,5 1b max (each)

Length - 5,68 in,

Duty cycle - 2-hr total operation, no single
continuous use greater than 400 sec

Rate gyros - 2
Weight 1,25 1b (each)

PERSONNEL PROVISIONS

Baseline configuration provides provisions for a
seated pilot consisting of the following:

Seat

Restraints

Access provision

CREW STATION CONTROLS AND PANELS

Baseline configuration consists of the following:
Pedestal
Instrument panel including following displays:
Attitude - azimuth meter
Propellant quantity indicators - 2
Thrust-to-weight indicator
Landing contact lights - 2
Pressure gages - 2
Timer
Controls - pitch, roll and yaw
Throttle handle, engine-cutoff handle
Cables, etc.
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MASS PROPERTIES SUMMARY

PILOT ONLY
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MASS PROPERTIES SUMMARY

100 - POUND PAYLOAD CASE

A-17
':; SD 69-419-4




Space Division
North American Rockwell

0N

A-18

{0 }(°0 )y L0 }(e*e0T1 }(0°0 Jto°¢C Jle*ct ) ~ NGLIVOIAVN OGNV JINVGIFE 0 °C °¢
*0 ‘0 ‘0 1°¢b 0°0 c*Z1 8°0 HiIMCY9 °*0 °Cc°8
*0 0 °Q 1°¢t6 0°0 021 0*t INIWdING3 ¥3IM0d 0 °1 °8

t°o }eco }L°0 Jlir°ce }(0°0 | YR )(g*sg } NOILNGIY¥ASIA 3 NOLISUYIANUZ dimCd *C °C *8
°0 ‘0 *0 0°g6  0°0 0°¢1 L°1 hIMCYS ‘U *0c°L
*1 ‘1 °0 0°86 0°0 (VYA 9°S1 S31y311ve - 32YNCS u3drdd °*C °1 °4L

{1 M1 14°0 }{0°86 }¢0°0 1(C* <21 yie*8il ) 32¥NCS ¥3IMLd *C *0 °L
*0 *0 *0 1°66 9°1 9°1- 6'8 HIMQUYY °*C °*Cc°*s
*e 1 1 L°E€ES L°8 $°6- 1°6¢ WI1SAS NOIIVZITrSS3xd *C °S °S
°0 °0 *0 L 66 e°sl [ 0°11 wNV1i ¥3Z10IX0 0 *% °S
°1 °1 °0 L°E6 9°1- €°1 $°8 WIL1SAS v3Z210IXU 8 13rfd *C_°t °S
‘0 *0 ‘0 L°66 [ XA | X4 0°11 MNVL 1304 °C ¢ °9
*0 ‘0 *0 9°*LC1 0°0 0°¢ g°dt $316CSS3IcIv 3 SIANICNT °*°C °1 °¢
(°L Y9 ) (°s (166 )(v°1 J(9°1- ) (e°8B6 ) W3I1SAS NUISTINdUYd NIVW °C *C °S
0 ] *0 9°¢tl 0*0 c*e 9°¢ KiIMCYS °*0 *Cc°*Y
°0 °0 °0 | YA 0*0 0°C $°0 SUCSN3IS 9INIGNVT °*0 °*y °Y
‘t 2 *Z 6°901 0°0 0°¢C 0°8¢ ;- (*HZVIIvV *12N1) SYCLVANILLVY °0 *t °%
°t 1 1 g*ecl 0°0 0°C 0°9 — SOGvd ONIGNV1 °*C *& *%
*Z ‘1 1 c°sltl 00 0°C 0°¢c¢ S$37 vdliifudsS *C °1 °%
t°¢ 1Y J(°Ss J(9°211__1(0°0 1(0°0 J(1°<29 )} dv39 SNIONVT *C _°C °%
‘0 °0 ‘0 $*96 0°C- c*¢ 0°1 LiMUYE *0 *0¢°t
2 ‘1 °1 6°96 0°0- c*C 0°01 NCILIVIASNI °C °1 °¢

| 4 et yi }(5°96 1(0°0- 1{C°C J(o0°11 ) o NOI1231Gud TvINIWNCUIANG °0 °C ‘¢
‘0 0 ) S°c0l 60— 0°0- PR HIMCY¥9 0 °*c2*¢
0 *0 °0 0°cCccl 0°0 0°C 0°¢ 44N12081S AUWVANQZ3S *C °S *¢
‘0 *0 °0 2°%C1 0°0 0°0 L2 INIWIYVAWUD INION3 °C °% °¢
‘1 *0 °0 0°COT1 8°1- g8°1 6°Y *S1dNS MNVL ¥3ZI0IXC 3 13nd °0 ‘v *¢
°1 *1 1 0°co1 6°0-~ 6°0- 6°01 SWYU41Vvid QVOIAVd °0 °*2 °*¢
°0 *0 0 1°CC1 1°0 1°0-  0°€1l J¥NL3NYLS NuHAI-A¥evd *C °*1 °¢

(°t | N 4 | ) a4 Y{9°CCT  )ts°0- )(0°0- }J(6°9¢ ) Jef12NY1S ACUY °*C *C *¢

MVA 11CY HJ11d Z A X { SUNNOJ)
(a3¥VNdS 1333 9N1S) (WFiVG °43d wQud S3FINI)  LFSI3M
VI1¥3NI 30 IN3WOW ALIAVYY dJO Y¥3IN33 AN ¥und NOl1dl®2S34 30c:

‘69°0t°9

3iv0

1

39vd

ASVWWLS S311¥3dCrd SSVh

W/d €1 0Cl

NCILVUNS13NDOD 4Sve

J1TIHIA

SNITATS dvNOd

.SD 69-419-4




‘ ' Space Division
North American Rockwell

*901 °té6 *001 s 16 1°0- 1°C 9°¢601 SIvili €NS
‘0 *0 *0 L°66 0°91 0°s1- 0°081 d43Z1GIX0 °0 °*¢ °s¢
*0 ‘0 ‘0 L°66 0°%C- C°%¢ 0°cel 1304 *0 °*1 °*S¢
(°gs Ji°se )eese yiL°e66 yto‘o 1(0°C }{0°00¢ INVI13dCed 1SAY¥HL 104 *0 *0 °sa¢
*LS * 29 ‘0L Y68 1°0~- 6°0 9°c6l SIvViCL 80
*0 ‘0 *0 0°801 0°91 0°*91-~- %S W3IZIGIXU-STIVAGISN °C *¢ *1¢
*0 *0 °0 0°801 0*%¢- 0°4%¢ 9°¢ 13N4-SIvNCIsS3d *C 1 °1¢
(*1 11 [ R ¢ }(0°801 ) (0°0 3o*¢c- 106 SINVI13dCrd 1vnaisdy °*0 *C °*1¢
°G6S °09 ° 89 288 1°0~- 6°0 S°tsl S1viCl 9FS
*0¢ ‘01 ‘01 S°GeE 0°0 0°C 0°0cC1 G9rvd °*C *t °*81
{°0¢ 1¢°0t J(°01 1{s°s6 140°0 140°0C 3 to° 001 09¥v¥y *C °C °sgl
*se c 6% *9s 1°L8 1°0- 11 9°€89 SIviCl €ns
11 °6 *sl 9°9L 0°0 c°C 0°08¢t #n3ield *0 °1 L1
(°11 J(°6 yecsl J(9°sL 160°0 3(0°C Jlo*cse I3NNCS¥3d 0 °0 *L1
b X4 °0¢ *1e ¢ CCt ¢°0- 'R 9°¢e(e SIvicl 8ns
Y *0 °0 0°8L 9°9~ $°91 1 4 HIMOY¥Y *C °0c°st
°0 °0 °0 6°¢8 6°1 6°tl 5°6 STCUINCI NOILVLS M#3UD 0 °*% °sl
°0 *0 *0 0°tL S°H1- S*€l 0*el ST3INVd INIWAULISNI *C °t °sl
°0 ‘0 °0 S$°6L 0°0 s°11 0°¢ : viS303d 0 °1 °s1
1 Je°1 | X Bl VI Jto*sL }J(9°9- (91 yig*se S13NVd 3 STIUYINUD NOILVIS M3¥d °C °C "¢l
°0 °0 *0 6°¢6 $°0- rAA A 8°0 HiM0W9 °C *CZ°%1
0 ‘0 °0 2°001 8°0~ 1°9¢ 6°¢ SONIHSINYNA °*0 °*¢ °*%1
°0 °0 Y 8°S8 0°0 L*C- 9y T3NNOSt3d dCd SNOILVCOWO3JV °*0 °T °#1
(°1 3€(°0 et 1t6°¢C6 J(%°0- )(c°91 Jle*e SNO1SIAQYd T3NNOSY¥3d °U 0 °%1
*0 *0 *0 €°e0l 0°0 0°¢C 0°t HIMCE9 °C °Cc°6
°0 ‘0 Y €°¢C1 0°0 0°0 6°6¢ 10din0 3ITNVAICY °C °*E °6
LAZY 110y HJl1d 1 A X {_Suhnod)
(a3¥vyNdS 1334 9N1S) (WC1VYQ  °d3Y¥ WO¥d S3IHINE)  LRSI3M
VILY3INI 40 IN3IWOW ALIAVYS 40 ¥3UAN3T AN3I¥VNI NOI1dI®3S3d 34C3

AYVWWNS S$311¥3d0kd SSVh

°69°0¢e°9

Jivd

e

39vd

3/d 81 001 - NCILVEN9I4NOD 3Sve -

FIIIK3IA ONLIAT4d ¥VAAT

A-19

SD 69-419-4




D
2
nlm o
&<
me
mm
g £
wmZ
o,
L ) 3 - - ,
o
<
<

*901 ‘€6 *001 $*16 1°0- L°0 9°ceol

SIVI0L

SD 69-419-4




(S 13 9NISIVILYANT (DS 14 9AISIVILYWIND  (SIIYOICINUILVNIIONI SIXV

- — - ——— - - - - - -

NOILVNIWd313U S3XV TVdlINIRd

North American Rockwell

Space Division

€0 IHLY901°0 9C 38eleey*d (ZZ)MVA
£0 342%001°0 90 39¢2s9%°C (AAIHILId
20 3T%%5¢0°0 90 360L48¢%°C (Xx}110d

(0S 14 9Nn7S)

({0S N1 871)

N

SIViOl vIld3N1 dNQ9

90 38048¢%°0 %C 395¢6C1*C

90 38€2€6%°0 90 392269%°0 20 3186%16°0 10-354¢¢15°0- 00 3610189°0

SD 69-419-4

A-21

(0S NI-g1) (dS NI-871) (dS NI-€1) (NI) (N1) (\D) tse)
(ZZIMVA (AAIHIL1d (XX 1110 1 A X 1HS L3N
\ e ——-
.\ waDOxw 11V _¥0d vigl
/
90 30040€£2°0 SO 3S02STI1°0 90 3502611°0 20 3666966°0 ¢°0 C*0 €0 3006C0£°0 &2
%0 3002169°0 %0 3.196%€°0 %0 3.196%€°0  €C 3C0OCE01°0  S0-301L.%8°0  6C-301Ls%8°C- 10 300C006°0  1¢
60 3JEEELT16°0 GO 3EEEYLH°0 SO IEEE9LY*0 20 3000856°0 0°0 C°C €C 3C00C0T°*0 81
60 3892806°0 GO 396£€19°0 S0 395100%°0 20 _3C0%9SL°0 0°0 0°C__ €0 3CCCCBE"0 41
%0 39%9092°0 %0 3811801°0 %0 3.G€€0€°0 20 328l64L°G 10 30€8ESS® 70 3000691°0 - 1CCes%2 0 &l
%0 JELHSTE®0 %0 3J6L9TLE°0 0 IE461CT*0 20 30146¢6°0 00 30L»9LE*. <L 3009191°C  :u FLULoe6’C 41
»0 3409921°0 %0 31..121°0 %0 3J€LO0L11°0 €0 3€€€€01°0 B C*C  SC-d298¢ce*” 20 3G0€62e°0 6
€0-31%19%2°0 <0 3L1%69%°0 2C 3%1%69%°0 20 36%21€6°0 0. Zi 3c00¢- 1C 30C2C86°C &
»0 306LE%2°0 20 3690S1%°0 %0 3€16L%2°0  ZC 3C0CC86°0 0°0 20 30 1°C 20 s itinit0 L
G0 36116v€°0 S0 360€2%2°0  6C 3628962°0 20 :202166°0 10 30221%1°0 10 787 1991°C- 70 z icibe’ &
G0 3SIEEYE°0 S0 3029112°0 GO 390€902°0 €0 36GS2T11°0 0°0 LU Sluunds T
%0 39L2€98°0 %0 3560015°0 %C 356C01S°0 20 36€1596°0  10-3600CCH" T L RV T T AVE & Y R
G0 3296811°0 %0 3606569°0 %0 3.€9869°0 €0 32€9001°0 00 3F6leics’u- CuuslERCU- 20 3C9T69EC 2
(0S NI-81) (0S NI-81) (0S N1-81) (N1) Cgnty (NI} (581)
(ZZIAVA (AAHILId (XX7 1104 7 Py X THOTaM duc

1/d €1 GC1 - NLiAVEASIANCT

3SvE - 31SIHIA SNIATd wvnnl

\
}
|




Space Division
North American Rockwell

0N

00 3L686°0 ZA 10 3% T1i1°0- 2X 00 31£99°0- AX (US 13 901S)vIL¥aNI 40 S13NUCud
€0 3€001°0 AA ¢0 32Lc6°0 XX 10 3e96%°C i1

o €0 35901°0 271 €0 3€001°0C AA 10 _38¢%9°C XX
€0 39901°0 122 €0 39%¢26°0 XX 10 3y%s%°C- AA

A-22

SD 69-419-4




"".'.Spaoetﬂvhnon
North American Rockwell

¢0 3¢99%°0

(0S 14 9NISIVILY3NI

11

¢0 3%L19°0 XX

(0S 13 9NIS)IVILYINI

10 3%%69°0

(S33 493G INOILVNITINI

AA

SIXV

NOJLIVNIWY3130 S3 XV TWdIINIud

20 359699s4°C

90 36%9¢92°0

(ZIZIMVA

¢0 3001%69°0
20 3189919°C
(0S 14 9Nn1s)

90 3%00<2¢e°0
90 39.9682°C
(OS NI 81)

(AAHILTG
XX ) 110y

SIVI0L VILY3INI dN0Y9

90 36%9¢92°0 90 340022€°0 90 _3949662°0 ¢0 36€6€688 °0 10-366190L°0- 00 356i8€6°0 €0 366526L°0
(DS NI-81) (0S N1-81) (0OS NI-81) (N1} ENI) (NI) (sg 1)
(ZZIRVA {AAHI LI (XX} 1104 z A X 1HO13M
- SdNDY9 TW ¥04 IViol
%0 3002169°0 %0 3LT96HE*0 %0 3L195%€°0 €0 3000801°0 S0-301LL98°0 60-30TLi%8°U- 10 3000C06°0 1<
S0 3ecel16°0 S0 3E€E€9.%°0 60 3€L€9Li¥v°0 20 30008S6°0 0°0 0°0 €0 30006001°C 81
60 3892805°0 60 396€€l19°0 s0 396100%°0 ¢0 300%99L°0 0°0 0°0 €0 306008¢c°0 L1
%0 39%9092°0 %0 3811801°0 90 3L9E€0E*0 ¢0 318L6LL°C 10 30€8€99°0~- <0 3000991°0 20 3004862°0 st
Y0 3€L951€°0 Y0 36L911¢€°0 %0 3eH6101°0 20 301¥626°C 00 304%9L€°0- 20 3009191°0C 10 3000s¢€6°0 %1
¥0 3%09921°0 %0 31LL121°0 %0 3€l0L11°0 €0 Jeeee01°0 G*0 90-32989%6°0 20 300682€°0 6
€0-31%1%%2°0 20 3L1%69%°0 20 391%69%°0 20 36%c1e6°0 0°0C ¢0 3000021°0C 10 3000088°0 8
%0 306L€%2°0 <0 3590sL%°0 ¥0 3e1sive*0 20 3000086°0 0°0 €0 30000<Z1°C 20 3009¢81°0 L
$0 361165%€°0 60 360€c%2°0 S0 3628952°0 20 3202166°0 10 _302c1i%1°0 10 3891091°0- <20 386¢££86°0 S
60 361€eve°0 60 30Z911cC°C 60 390€£902°0 €0 36586211°0C c*0 0°0 20 300s129°¢ K4
%0 3912€98°0 %0 35600156°0 %0 356001s°0 20 36€1496°0 10-360000%°0- 10-360000%°C ¢0 3000011°0C €
60 3ZY6811°0 %0 3606969°0 %0 31£9869°0 €0 32€9001°0 00 361£2¢6°0~- 10-3%%91ec°0- <0 -309169€°0 4
{0S N1-681) (DS NI-81) (DS NI-81) (NI) (NI) (NI} (sd1)
(ZZINVA (AAYHIL1d (XX} 110¥ 4 A X 1HOI3M dd9

NOILIGNDD L1NONING

- 1/d 81 001

- NOI1VYN91d4NUD 3SVe

= 37121H3A IONIATd ¥VNNT

A-23

SD 69-419-4




Space Division
North American Rockwell

N

0C 32259°0 ZA Q0 35919°C- ZX €0 30099°C— Ax (0SS 1d 9n1SIVIiW3INI 40 S13idUud
20 35£69°Q AA 20 3€819°0 XX 1¢ 3cciH* o iz
<0 3%S69°0 AA 1¢ 3906¢°0- XX

20 3999s°0 11

A-24

SD 69-419-4




’ Space Division
North American Rockwell

MASS PROPERTIES DATA

370-POUND PAYLOAD CASE

A-25
SD 69-419-4




Space Division
North American Rockwell

N

}(°0 yL°o y(e*€01 )(0°0 )(0°0 Jle*2¢e ) NCILVOTIAVN GAV 3INVUIFS *0 *C ¢
*0 *0 1°¢6 0°0 cra1 §°0 HIMLY9 0 *(i°d
0 0 1°¢t6 0°0 0°¢1 0°§ INShaGIND3 ¥3RGd 'C "1 °8

| N ] (0 T te }(0°0 yeo*21 )68 ) NOLLNEIY¥1SIO 3 NGISU3ANOD ¥3IMCd °C °C °8
*0 0 0°86 0°0 021 L1 HIMGYS *0 *02°4L
1 ‘0 0°86 0°0 0*el 991 ) S3iu3dlive - 32uNCS u¥3MGd *C °1 °L

-1 (0 Jt0°86 }(0°*0 yeceel (g8l } 39%uiCS ¥3MLd *GC 0 °*L
*0 *0 1°66 4%°1 g°*1- 6°8 HIMCY¥9 °C °*CZ°S
1 1 Y 1°8 G 6- 1°6¢ W31SAS hullvZliefssded 'C °S °¢
*0 *0 L°66 g5l €*s1- o°11 WNVL ¥3Z10IX0 *0 °*% °s
*1 *0 L°t6 9°1- 6°1 5y WILSAS ¥3Z1GIXxU 3 13rd *C °*t °¢
0 *0 L°66 €t €°¢e 011 SNVL 1304 *C *¢ °s
*0 ‘0 G* LGl 00 0°0 g°ct $31YLSS3ITY 3 SIANIEND °*C °1 °6

(9 ) LS JL1°66 AEAR! YL9°*1- ) (€86 ) W3lSAS NCISUIdUYd NIVW *C °*C °¢
*0 *0 CREA R 0°0 0°C 9°¢ ‘ T HiIMCY9 ‘G Ll
*0 ] L YA} 0°0 c*C $°0 e SYCSN3IS SNIUNVT 0 °% °*¥%
*2 *Z 6°901 0°0 ~o*Cc_ 0°8¢ [/ ("HOVLIIV *71ONI) S®CAIVONILLVY 0 °t °%
1 °1 0°6¢1 0°0 0°0 0°9 SUVd SNIGNVT *C *¢ °*Y
1 *1 0*sll 0°0 0°0 0°¢e $S371 Wulrisnuis °c "1 °Y

Jl°y Y(°S )(9°211  1(0°0 Y(0°0 b(1°29 ) ¥V39 SNIGNYT °C *C *¥
*0 ‘0 5°96 0°0- 0°0 01 HLIMUYS *C Ut
°1 1 5°96 0°0~ c*cC 0°01 NCIAVIASND *C °*1 °*¢

)1 L1 (596 (00— J(0° 0 J(0°11 ) ~ NUI1234C¥d_TViNInNOBIANI *0 °0 °¢
*0 *0 g*CcC1 S*0~ 0°0- bee HIMCYY *C *(e°*¢
*0 °0 0°CO1l 0°0 00 0°¢ 340130 elS AYVANOZIS °C 9 *¢
°0 °Q 2°%901 0°0 0°0 L*¢ IN3WiYVdhUD 3NIGUNI U % °¢
“0 *0 0°Co1 8°1- 8°1 6y *S1d0S MNVL v3ZI0IXU 3 13nd *C *t °¢
°1 1 0°001 6°0- 6°0- 6°01 SWY041vld QVOlAvd °C *¢ °¢
*0 *0 L°CC 1°0 1°0- 0°¢l N JUN1ONYLS NdHiI-A¥EVD °C 1 ‘¢

)(°¢ N4 Y(9°C0T 1(s°0- J(0°0- yto*9¢ ) o 3%ufloNulS ACUY °C “C ¢

MVA 110d HO11d Y4 A X ( SGNNOd)
(a33vAbS 1334 9A1S) (WF1VQ °338 WGYd SIHINI) 1FrSI3M
VI1Y3INI 30 IN3WOW ALIAVYO 40 W3IN33 IN3XUND NUI1dIt3S30C 30662

AYVWWNS S311¥3d0%d SSVh

*69°0€°9 3iva 1 39vd 1/d €1 04€ - NOLIVENOI3NGD 3SVE - F121K3IA SNIAT3 wyNnd

SD 69-419-4

A-26




Space Division
North American Rockwell

n

°091 121 *6C1 €26 00~ $°0 9°¢9¢cl SIviCl 80sS
°0 °0 *0 L°66 0°91 0°91- 0°081 w3710 IX0 *C *¢ °sd
°0 *0 °0 4°66 0°%C~ 0°%¢ 0°0¢1 a3Nd °0 *1 °s¢
(*0s Yi*sc yt*sd 1L°66 (0°0 y(o°cC yt0°00¢ INVIT3dCed 1SNYH1 11rd "0 *0 *a¢
*011 °26 °00t1 ¢°Cé 1°0- L°0 9°¢901 SIViCl 8nsS
°0 *0 ‘0 0°801 0°91 0°S1- A A1 ¥3Z2101X0-SIvACIS3Y °C °*¢ °*1¢
*0 *0 ‘0 0°801 0°%y¢e- 0°%¢ 9°¢ 13N3-SIVRGIS3Y °0 *1 °l¢
*1 et 11 J(0°*801T )t(0°0 yto*c- 1(0°6 SINVIT13dCsd WNJIS3d *0 *0 °*1c¢
*601 °06 *86 0°06 1°0~ L°C 9°€501 SIVICL 8nS
€L ‘gt 1% §°%6 0°0 0°0 0°0Lt 09Vl *C "¢ °*¢l
(el JL°8¢ }J(°8¢ 1(s°S6 Jt0°0 yto°0 J10°0L¢ 09%vd °*0 °C °*gl
*st c6Yy °9s 1°L8 1°0- 1°1 9°e89 Sivicli 8ens
‘11 ‘e *sl 9°9L [Vd] 0*0 0°08¢t : M3¥d 0 °*1 °L1
(°11 Ji°e6 Ji°sl J(9°9L }(0°0 1{(0°C J(0° 08¢ JINNGSEId 0 0 41
74 *0¢ 12 Z2°cot ¢*0- [ 9°¢eCt SIViCL €nsS
*0 *0 Y 0°8L 9°9- $°91 €°Z HiMO¥9 *C °Cg° gl
*0 *0 0 6°tt 6°1 g*tl $°6 STOUINCD NOILVIS M3u¥d 0 °% °61
*0 °0 °0 0°¢cL S*Hy1- s*é6l 0°21 ST3INVG IN3WNULASNL *0 °*€ °sl
°0 *0 °0 S°6l 0°0 s 11 0°¢ . Ivis3d3id *0 1 °sl
1 J(e*1 J(°0 1(0°8L y(9°9- Jts*9l Y(8°se SI3NVd 3 STOYINGD NOILIViS M3l °C °C °*sl
‘0 ‘0 °0 6°26 $°0- Z2°91 8°0 H1MGCY9 *C °*Ce*%1
* *0 *0 2°001 8°0- 1°9¢ bt SONTHSINYAG *0 *Z °*%1
0 *0 *0 8°98 0°0 L*C- 3°h T3INNOSt3d d¥Cd SNO11vACwullv 0 °T °%1
(°1 }(°0 31 Jlte* e }(4°0- yte°st Jteceo SNO1SIACYd T13NNGS¥3d °C *C °¥%1
°0 °0 *0 £°¢e01 0°0 0°C 0°¢ HIMLYD “C *CZ°¢
0 *0 *0 €*ecl 0*0 0°0 6°6¢ INdiIN0 3JITNVAIFY °C *t °*¢
nYA 170 HJ1l1ld 2 A X { SannUd)
TaUVNes 1333 SN 181 TRIVO 339 WOud S3IKINIY IHSIIN
VILIY3NI dJO IN3KOW ALTIAVYES 40 ¥W3INID IN3IYUND NOI1dIr3S30 30C3
AYVWRNS SJ11t3d0¥d SSVW
*69°0c°9 31va 4 39vd T/d €1 0Lt - NCILVBNOTINGD 3SVE - IFTIIH3A SNIATS ¥VANA

A-27

SD 69-419-4




Space Division
North American Rockwell

N

A-28

SD 69-419-4

*091 ‘121 ‘621 €°26 0°0- $°0 AT SIVIGL




‘ ' Space Division
North American Rockwell

(0S 14 9NISIVILYINI

(0S 1d4 9NSIVILYINI

(S33Y93CINUIAVNITIONI

SIXV

- ——— - ——— - ——— - - —— - - - - -

NOILVNIWY313Q S3XV TVdIINltd

t0 32966%1°0 90 36101%L°0 (ZZ)MVA
€0 J6s6821°0 90 320%L65°C {AAYRDL]a
€0 3Jes0lcl®o 90 3%8L096°0 (Xx) 1y
(0S 143 9ATS} (OS NI 87} :
SIVA0l vIiiydN] dN0Y9
90 361014%L°0 90 320%L6S°C 90 398L095°0 20 311e6cl6°0 10-38%L01%°0- 00 3L906%%°0 $C 396¢9¢e1°C
(0S NI-€7) (0S NI-87) (0S N1-97) (NT) (N1} (N1} (sg1)
(ZZINVA (AAJHILId {XX)170% 1 . A X dHOI3M
. /a
SdNOY9 11v _d0d4 viCl
90 300%0€2°0 90 3602s11°0 90 3402s11°0 20 3666966 °0 c*0 c°C £0 300C€00¢c °C T4
¥0 3002169°0 %0 31L196%¢°0 %0 3L196%¢°0 €0 3C00801°0 60-301LL%8°0 60-30144%6°0~- 10 300C006°0 1e
90 3etlv6te°0 90 30%29L1°0 90 30%29L1°0 ¢0 30009%6°0 0°0 c°¢C €0 300380L¢e°0 g1
S0 389¢80Ss°0 60 396£€£19°0 S0 3951004 °0 20 3004954 °0 0°*0 c*C €0 3CLCCEBE°Q L1
%0 3999092°0 %0 38116801°0C %0 3L5€€0€°0 20 3L8L6LL°0 10 40£8€¢99°0- 20 3000891°0 20 3CCs8sC°0 sl
40 IELHS1E°O %0 36491L¢°0 %0 3e%6101°0 20 3C1%626°0 00 30.%9L€°0- 20 3009191°C 10 300Cset6°C %1
%0 3409921°0 %0 31LL121°0 %0 3e20411°0 €0 Jeeee01°0 G0 50-3298956°0 <0 300¢e82e°0 6
€0-31919%2°0 20 31L1%69%°C 20 3H1%69%°0 ¢0 36%21¢6°0 0°0 ¢GC 3000Cc1°0C 10 3000C88°0 6
%0 306L1¢%2°0 20 3990S6L4%°0 %0 3e1SL%C°0 20 3000086°0 0°0 20 30000¢21°0 ¢C 3006¢61°0 L
S0 36415%€°0 60 3s0€c%c°0 6C 36289S2°0 ¢0 =202166°0 10 30c21%1°0 10 3891091°C~- <20 386ct86°0 S
60 3STEEvE®D S0 30Z9112°C S0 390€902°0 €0 3666211°0 0°0 6°0 ¢0 30041<9°C Y
%0 3942€98°0 %0 366001s°0 %C 3%6001s°0 ¢0 36£1996°0 10-360000%°0- 10-360000%°Q ¢0 300CCTIT1°C €
S0 3296811°0 %0 3606569°0 %0 31€9869°0 €0 32€9001°0 00 361€c¢s°0- 10-3%%91¢t°0- <0 309169c°0 é
{bs NI-91) {0S NI-g1) (0S N1-871) (NI) (N1} (NI) (sd1})
(ZZ)RVA (AAMHOL1d (XX) 1704 1 A X 1HO 13M dy <
V/d 81 0L - NCILVYNO14NOD 3SvE - 3TJIH3A UNIATY dVMO]

A-29

SD 69-419-4




Space Division
North American Rockwell

N

1 o <+
4
o
4
<
N 1
o
_ O O o 0
A
7!
(=
(3g}
]
<

00 3¢669°0 ZIA 10 3ZHei1°0- IX GO 38%99°0- AX (US 13 9771S)Ivii¥anNI dU $i3J0dedd

€0 388Z1°0 AA €0 321c¢1*0 XX 10 34106°C 11
€0 30091°0 72 0 d6wc1°0 AA 1C aleel*c XX
£0 300910 121 £0 40121°0 xX 10 d9281°*C~ AA




‘ ' Space Division
North American Rockwell

€0 32011°0

(OS 14 9NTS)IVILY¥INI

i1

¢0 d8916°0 XX

(DS 14 9NTISIVILY3AN]

10 3%8L42°0-

(S333¥93G)INOILVYNI TON]

AA

SIXxV

NOITLVNIWY¥3430 S3IXV TWdIININd

£0 3102011°0

90 3905 ULS°0

(ZZIMVA

¢0 3090%66°C
¢0 309¢916°0
(0S 14 9n1s)

90 365609%°0
90 365%%<Iv°0
t0S NI 81)

{AAJHILY d
NXX) 110y

90 3%0s01s°0

90 365609%°0

90 366HH2H°0

SIVi01 VILJ3INI dhn0d¥9

10-36149¢% °0-

00 3€42004°0

%0 3952901°0

20 3t66106°0

(DS NIi-€1) {0S N1-81) (0S NI-87) (N1) (NI) (NI) (S87)
(ZZ)MVA (AAIHILId {(XX) 1104 7 A X IHIOT 3M
L SdN0Y9 T d¥04 V10l
%0 3002169°0 %0 3LT99%¢°0 90 3JLT196%E°0 €0 3000801°0C S0-30TLL%6°%0 S0-301L4%8°G~- Tu 300G6u06°0 e
90 3eiv6E€°0 90 30%29L1°0 90 30%Z29L1°0 20 3000s56°0 G* 0 c°0 €0 30GCcle*0 81
$0 3892805 °0 S0 396£€£.9°0 60 396100%°0 ¢0 3004%99L 0 Q¢ 0°v €0 300C08E°0 L1
Y0 39%9092°0 %0 3811801°0 »0 3L5¢€€0€°0 C0 3i18L6LLG 10 30e8e99°C- <€ 300C991°Q 20 3006892 °0 91
%0 3ELYSTE°0 %0 36491LE°0 %0 3e¥6101°0 ¢0 301%6c6°C 00 30L%9i€°u= <0 3JU09191°0 10 306U0sE6°0 %1
%0 3%099Z21°0C %0 3T1LL1¢1°0 %0 3€L0L11°0Q €0 3ee€e0l°0 0°C 90-32969u6°L 2o 300e82E°0 3
€0-31%1%%2°0 c0 3.1%69%°0 20 3%1%969%°0 <0 36%21co U (/¢ ¢0 300Cu21°0 10 3uuduss*y 8
%0 306Lc%C°0 ¢0 36906L%°0 %0 3¢19L%2°0 <0 3000086°0 G°0 ¢ 30Goudtco U 3€0%¢81°C L
S0 36116%€°0 60 360€2%2°0 S0 3¢28962°0 20 3202166°0 10 302¢21%1°0 10 389TCG91°v- 20U 3Jy6ee86°0 S
60 3sl1ceve’0 S0 3029112°0 SG 390€902°0 €0 J6662T1°0 0°0 Y ZC 30061¢29°¢ Y
%0 3912¢98°0 %0 3660016°0 %0 3560016°0 20 36£1596°C 10-360000%°0~ 10-36CCO0%°C 20 3000011°C €
60 3246811°0 %0 3606569°0 %0 31€9869°0 €0 32¢9001°0 00 361€226°0~ 10-3%%G1ee*0- 20 309169¢€°0 4
(0S NI-81) L8S NI-g 1) (0S N1-81) (N1} (NI) (NI) (Sd1)
(Z2Z)1MVA (AAJHILId (XX} 1104 1 A X LHOI3IM dys
: NOILIONOD INONING- 1/d §1 0L€ - NO1LVdINOIJNUD dSvE - JTITHIA ONIAT4 dVNN]

—

™
'

<

SD 69-419-4




Space Division
North American Rockwell

0N

A-32

00 30%L9°0

A

00 36506°0-

X

00 36£99°0~ AX

(0S 13 9NISIVILYINI 3U S12NLO0Yd

20 3IYL66°0 AA

20 36416°0 XX

1C 3%9498%° G 1

€0 30110 272

20 39%66°0C AA

1C

3¢6s6¢°0 XX

SD 69-419-4




’ Space Division
North American Rockwell

MASS PROPERTIES DATA

LUNAR ESCAPE

A-33
SD 69-419-4



Space Division
North American Rockwell

0N

SD 69-419-4

(*0 Jt*o (0 J(E*E0T 1(0°0 1(0°Q e et ) NULIVOIAVN GNV 3INVGUIFS °0 °*C ¢
*0 *0 *0 1°€6 0°0 0°21 8°0 HIMLYD U *C2°E
*0 0 *0 T°t6 0°0 0°21 0°6 T INSRal(i0d 43MGd 0 °1 °®

(°0 }(°0 )i°0 Jt1°¢o 1(0°0 (N Ji8°s ) NCILOGTd1SIG 3 NCESYsANUZ d3MLE °*C °C v
*0 °0 *0 0°86 0°0 o*z1l L1 EIMLYY *C *CC%¢
T T T#1 TTTegT T T 086 0°0 o*el 961 _ T $slv3iive - 30uNUS ¥aFLd U T *L

(°1 b1 1 (°0 }(0°86 1(0°0 | AEREA ylesl ) 32enLS d3MLd *C °C "4
‘0 ) *0 9°L6 1°¢ A Lol o HIMLYY *u *Cc’S
2 1 1 Z°lo 0°11 61 1°62 WI1SAS NOLivziensSded *C °L °%
2 1 ‘1 L°68 L*8 5*6- 1°92 W31SAS NCIIvZIEnSSdra °C °*S °¢
*2 3 °1 1°t6 2°6- S H1- 0°6¢ YNVL w3ZICIXU *C *% °¢
1 1 *0 L°¢6 9°1-  &*T 0Lt T T T W41 SAS TEaTTUiXG 3 1ard TCTtE Ce
°y °g *1 1°¢6 €L 6°12 0°ge WNVL 1464 °C ‘¢ °¢
°1 1 °1 0°801 0°0- 0°0- 0°2¢ _ - SHIUCSSITIV 3 SINILNT "L 1 *¢
(81 (a1 XAl J(9°L6 J1°e 1(2°0 Y6 %61 ) wiIlSAS NCISThaGdd NIWw °C “C *g
‘0 *0 *0 9211 0°0 0°C 9°¢g HIMLYS *C *Ce*%
*0 *0 °0 €°%21  0°0 0°C S$°C L ~ SUYCSNES ONIONVT *0 9 °%
°t 2z 2 6°901 0°0 0°C 0°8¢ (*HIVLIIV TIONT) SBLLVONILIV U "€ *9
3 “1 1 0°621 0°0 0°0C 0°9 SUVa SNIUNVT ‘o *¢ °%
*2 °1 1 0°s11 0°0 0°0 0*2z L $37 WallnNeds °C *1 °y
(*L XEE] Ye°s Y(9°211 1(0°0 Yy(0°0 Y(1°¢29 ) wV4S SNIGNVT *C °C *%
‘0 *0 0 6*96 0°0-~ 0°C 0°i HIMGYS U *(l°k

_ e .ot °1 _.§8°96 9*0- o0°C__o0c0v 0 AoliviIASKL Cu "1 °f
(°2 1 yi*1 }{a*96 1 (0°0~ )(0°C 1io0°11 ) NUIL1231Gda TVINSWNCUIANT *0 *C *¢
*0 *0 °0 0°66 9°0 €°1 g°2 H1IM(YD °C *ce°e
) *0 *0 0°CC1 0°0 0°0 0°¢ Julils0slS AYVANDZIS *C *°9 °¢
) ) *0 Z2°%01 0°0 0°0 1°2 INdniuvdkUZ 3NISNT "C *% *¢
1 °1 1 6°%6 s°1 8°¢C 6°6 *S1dfiS MNVLI v3Z1CIXU 3 13n3d *0 ¢ °¢
) ‘0 *0 L°001  1°0  1*0- 0°€l . 4¥NlINylS NUHI-A¥IVY °C 1 ‘¢
(°2 yi*1 Y1 ){0* 66 1(9°0 Yie*l 1 (%°0¢ ) Suf1JNulS ACCE *o G *¢

MYA 1104 HO1ld 7 A : X { SGANNOG) -
1034vN0S 1334 9N1S) (WFIVC °*33d9 wWOrd S3IHINI) LKEI3IM
VILIYINI 40 IN3IWOW ALIAVY9 40 ¥3LIN3D INITUND NUILdIe3S3¢ ETe o

AGVWWNS S3TLt3dLrd SSVk

*69°CE*9 31iva 1 3svd ‘ 3dVIS3 ¥VNGT - 3J13TH3A SNIATS wvARL




T3,

.mw
| =4
w m 1T 612 152 3T 1= 4 B 7°867¢ SIVIUL
8%
4 682 *6L2 *192 6°%8 2°1- s*1- L°8812 SIViCL 8nS
' *tE 1t 3 5°16 G 8- 6" %1i- 0°009 ©¥3Z1GIX0 °C ¢ *6¢
.I‘ *0S *2s 3 5°16 L2t £°22 0°00% . 13f4 °C *1 *se
‘ {°6L1 (€T )8l yis*16 }(0°0 1(0°C-  110°0001 INV113dCud 1SNYkFL 1104 °C °C °S¢
*601 gyl *691 Yool 2°2- g°2- L8811 SIvigol €ns
D | | 0 0°801 c'e- 6 n1- 0°81 93Z101X0-51vNQ1sS3y 0 *¢ "¢
2 1 0 0°801 g*21 €22 0°21 13n4~-STIVAGIS3Y °C *1 *1¢
(°¢ 1(°¢ | X 4 3(0°801 J)(0°*°0 »40°0 y(0°0¢ SiINV113d0vd 1vNC1S3¥ *C °*C *1¢
*€01 0491 *gq1 L°81 €2~ 62~ L*8GT1 SIviOl €ns
°¢9 °9S ‘el ¢°89 0°%- G G- 0°09L R3wd "0 1 41
(°€9 J(°9s €L 1(Z2°89 ) t0°%- 1(9°6-  )}10°09L J3INNUSEId 0 °0 L1
43 3 {7 62 9°66 6°0 %2 1°86% SiviCl 8ns
*0 *0 °0 0°8s 9°9- 6*91 €°2 HiMUY®Y *0 *G2°sl
790 ) *0 6°¢8 61 CREA $°6 SICUINGD NCI1ViS M3vd ‘0 % °6l
*0 *0 *0 0°€L G°H1- G*el 0°*el S13NVa INIWNYLSNI °0 *t °6l
0 *Q *0 G°6L 0°0 611 0°2 IviS303d "0 °1 °si
1 Y1 J(°0 y(o°8L 1(9°9- 1591 1(8°6¢ S93INVd 3 ST0UINGD NOILV1S M3td °C 0 *61
°0 *0 *0 6°28 €°6- 1°% €1 HIMQYS °C °*C2°%1
0 ‘0 °0 2°001 8°0- 1°9¢ 6°€ SONIHSINuNd *C *2 *%1
0 1 1 9°cl Z°l- [ 2°6 TINNGSGdd u0d SNCILVOQOWOIIV ‘C *1 °%1
(2 AR ! b2 )(6°28 JLE*G- Ty IR AR D SNOISIAGYd T13NNDOS¥3d °C 0 °%1
0 *0 *0 € €01 0°0 0°0 0°¢ HIMCY9 *C *Ceg°6
*Q ‘0 *0 €*e0l 0°0 0°C 6°6¢ 1Nd1N0 3INVGIF9 °*C *¢ *é6
nYA R[] H311d 1 A X { SanNGd)
ta3avndsS 1333 9N1S) (WRIVG °33Y WOud S3IHONTT IKSI3M .
VILYINI 40 IN3WOW ALIAVY9 40 ¥3UN3D IN3¥UND NOI1dI®2S3G 3003
AYVWWAS S311¥3dUtd SSVW B
*69°0€°9 31va ¢ 39vd 3dVOS3 BYNNT - 3FTITHIA INTATS wVADT

A-35

SD 69-419-4



Space Division

North American Rockwell

0N

€0 3e00¢t°0

(OS 14 9NISIVILIYINI

7

€0 3919¢°0 XX

(0S 14 9NTSIVILYINI

<0 3ve9e°C

(S33u930)NUILVNITINI

AA

SIXv

- ————— - ————— - - ————— ———

NGILVYNIWY3130 S3xVv _TvdIDNIrd

€0 3E8L882°0

40 38LLee1°C

(ZZ1PVA

10 381L%€1°0

L0 38¢1121°0

LO 3t816C1°C

¢0 _364%6%8 °0

€0 3.6%19¢°0
€0 3£988.2°0
(0S 14 901S)

10 30€0¢¢1°0~

L0 3BL11CT1°C
L0 3esleldl*y
(US NI 81)

(AAIHOL 1d
(XX) 7110y

Siviul

10 3%96¢51°0~

Viid3Nl dfCe9

%C 389881¢°C

(0S NI-81) (s NIi-871) (0S NI-81) (NI) (NID (NI (s8 M
(ZZIAVA (AAIHOLId (Xx1 1104 z A X 1HOI 3M
SdNGY9 11V ¥0d vicl
90 38L1228°0 90 3.6919€°0 SO 3610€25°0 20 3660616°0 0°0  60-39¢9C6E°0- %0 3COCCOT*0 62
G0 3€S18%2°0 %0 3CLLB866°0 SO 3I¥Lg8H1°0 €0 3000801°0  90-3L29805°0 C°C 20 300C00€°0 12
90 3S62€6Z2°0 90 3I9T1%6£€°0 SO 30£6.62°0 20 Z614289°0 10 366666£°0- 10 3666655°C- €C 3CCCCSL°0 4l
%0 39%9092°0 %0 3811801°0 %0 3LGEE0£°0 <0 348L6LL°0C 10 30£6£99°0- <0 3000691°C 20 3C08%2°C &l
%0 JE688%L°0 SO 3120001°0 40 3G0EEYY°0 20 3991626°0 10 39LCCES°U- 10 3%%€50%°0 20 30014%1°c 41
%0 3%09921°0 %0 3124121°0 %0 3€L0LT1°0 €0 3I€L€€01°0 00 $0-3298956°C 20 300682¢°0 6
€0-31919%2°0 20 3.1%69%°0 20 3%1%69%°0 20 36%C1£6°0 0°0 2GC 3000CZ1°0 10 300C0BE°0U 8
%0 306LE%2°0 20 3$90SL%°0 %0 3€164%2°0 20 3000086°0 0°0 20 3000021°C 20 300S¢81°0 L
G0 3620068°0 SO 39€62€6°0 60 3160189°0 20 3611946°0 10 3IY9UBCE O 00 3¢4%081°C €U 3Cce%61°0 &
G0 3GIEEYE-0 GO 3029112°0 S0 350€902°0 €0 3655¢11°0 0°0 0°C 20 3CCs125°C o
%0 3922€98°0 %0 3660016°0 %0 366001$°0 <0 36€1696°0  10-3600C0%°U- 10-360000%°0 &0 3ICOCCITI*C ¢
%0 3i%8%58°0 %0 3996216°0 %0 38252¢86°0 20 3185686°0 00 300€295°0 10 39194£1°0 20 30HCH0€°0 ¢
(DS N1-81) (0S N1-91) (0S NI-€1) (NI) (NI) (N1) (S41)
(Z7IAVA (AAIHI11d (XX) 130% Z A X 1H913M du
3dvIS3 YYNNT - 3TIIH3A INIA14 ¥WNNT

o
[}

<

SD 69-419-4



‘ ' Space Division
North American Rockwell

20

36621°C ZA <0 31isT1°C IX__ 10 38¢12°0

AX (DS 14 9r1S)vitu3dnl 40 $1JN4Cud

2
i

€0 38912°0 XX

¢0 3808C°0-

21

€0 39€92°0 AA [ -

€0 36£62°0 112 €0 3£99¢°0 AA

¢0 3ssL1c¢°C

XX

A-37

SD 69-419-4



Space Division
North American Rockwell

L\

%101 c*0 0°0 8°0 INGWLYuvdhtd 3NISNI~all 1 °% °¢
0°001 8°1- 8°1 6°Y *S1dNS MNVL w3ZidIxu 3 3304 °C e *¢
0°00T1 0°G1 c°ci- U4 T YNVl 32101X0 ¢ “¢ *¢
0°001 0°81- 08l (A4 Sidlddls Mnvl 1ard 1 v ¢
c*o001 6°0- 6°0- 6°01 SWi041V1id UVUIAVd °*C ¢ ¢
TTUTTTEC001T ST 9I-T e*9T-T B°S o wald1Vv e OQVU1AVdE 13V ¢ °*C *¢
0°001 2Ll 2Ll 1°g hdUdlVTd CVLAVe davMeld 1 *¢ °¢
1°001 1°0 1°0- 0°¢l 34N10NYLS FeHi-Aaxvd) °C °1 °¢
0°96 0°0 0°0 €°¢ T - XU8 Wolrl.fglS-13AVd dCl el *¢
2°86 1*v1- 0°1- $°0 JeNidNadlS=13NVae OnVH 1331 °*8¢°1 °*¢
Z°86 1°%1 0t g0 i XUt IVEFiJ6alS-13AVve UNVE 1hSIY *2c¢*1 °¢
¢°86 g8°8 5°8- 6°0 o - ) TXLE IVer13nelS-3lVe Hy 13V CylTT ¢
2°86 8°*8- 5°8 8°0 X0W IveRLd0eiS-130ve H1 GMd *s¢°T1 °¢C
2°86 26— 2°6- L0 XCH TverLl3FdiS-13nva HT A3V 42l °¢
2°86 26 Z°6 1°0 ; X(8 IvdnioNuis-14hva Hu GM3I el 1 ¢
2°86 0°1- 1°4%1- $°0 XC6 TvanNi3NulsS-1=AVd 44V °*<¢C°1 °¢
2* 86 0°1 1°%1 S*0 XUt IvunNidNeiS-13AVd CMd4 "12°1 °¢
T 6t HIT T 0%8¢- 00 T ko - T 47 L447-S513 ftCaofiS @LivhiNdddv *c¢I°1 *¢
s°411 0*8¢ 0°0 £°0 T LHYIY-SYld L¥UddalS dL.VANILLY “T1°T °¢
S %11 C°0 ce°82- €°0 937 13V-$$4id ldidal> TL.VANIALY *CT°1 °¢
c*5 11 0°0 [T €0 937 GM3-Suld LoUdafl S QUiviINILLV "6 °1 °*¢
$* 86 0°%1- 0°¢- £°0 dN 14371-SYld 18CadNS dLIVANILAV °8 1 *2
S° 86 0°%1 0°¢ £°0 N L1H91E-S91d 1¥UddNS ¥usVANILLV 2 °1 °¢
686 0°¢- 0°vi- £*0 I T N 14V-S€03 18CdahS SLAVANILIV ‘G 1 ¢
G*°86 0°2 0°%1 €£°0 YaN QM4-SS13 1e0odNS dLiVANI LAY °S 1 °¢
8°011 G*8- c*0 5°0 GNVH 1437 INCun XILHS *% "1 °¢
8°011 S8 c°C c*0 GNVH 1H9149 INionm YJCHS ‘€ °1 °¢
8°011 0°0 Sy~ 5°0 14V INCoh XZOHS 2 1 *¢
g°011 0°0 $*8 $°0 . o _ OuvM¥03 INOLm MOURS T °T1 °2
Z A X Qd IH1 aNaz3as 1S¥ld
WR1VG °*43Y¥ WOYd S3KIND) NOTINVY3NSS 3CCC (FRMEEN
AL1IAVYS H0 ¥3IAN3ID (SONNOd) LHOL13M SSV 1D NOT14idl¥Jssg 30Cy
S314¥3dCdd SSVW 11vi3dC e N
T T TwegeoEc9  3IV0 1 39vd 7 U AINU 107T1d - NOTLVBNOTINOI 3Sve - 3700h3A SNIATY MVNGA

A-38

SD 69-419-4




‘ Space Division
North American Rockwell

DETAIL MASS PROPERTIES

PILOT ONLY

A-39
 SD 69-419-4



Space Division
North American Rockwell

N

0°621 S hy €0 61 GNVH 1H9l1W GVd *2 *2 °%
0°621 0°0 5y s°1 GuVMaU3d-(Vd "1 "2 °%
C°S11 0°0 0°0 Py $§37 Ivellsnuds C °1 °%
C*sll 8°91- 0°0 S°g UNVH 1331-937 *% 1 *%
0°611 0°0 w91~ §°s o o Mdve-931 te t1 %Y
0°s1t1 8°91 ) S UNVH 1h91w-937 "¢ 1 *%
0°s11 ¢*0 8°91 $°*S CeVKBU4-931 °1 °1 *%
$*96 0°0- C°C Q°11 NCILD340Nd IVINIWNOBEIANS *v °C °¢
$°96 3°0- 0°0 o° T HIMOE9 °C ‘Ce ¢
$*96 0°0- 0°0 01 HIMOY9 *1 °*C2°¢
$°96 0°0- 0°0 C*0l - e NCIAVIASNE *C °T '€
L1766 c* 91 0°91- 1°y ¥NV1 93ZI1CIXC NGILVINSNE *€ °T °¢
L°66 G*ve- 0°%2 1°% WNVi 1303 NULLIVINSAI *¢ *1 °€
0°28 0°61 o g°1 SAVL WNIT3H-NGIAVIESNT 1 °1 °€
$°001 S°0- 0°0- 6°9¢ B Juf10081lS ACOE *C *C °¢
$°001 S°0- 0°0- vog HIMLYS *C °*C2°2
9°001 S°0- 0°0- veg ] B o o ) HIMLES 1 *ue°e
0°001 c*'o 0°0 c*e JuN1-NolS AavONGS3S 0 9 °¢
0°001 0°0 0°0 0°2 JYAL30ulS AYVONGSES 1 °9 *¢
2°%01 c° 0 0°0 L°2 AINInidvdw03 INISNI °C °Y °z
€°601 0°0 c°0 ) 1oVdnCd 3NION3- *213-S1104-SIFN °*Cl°% *¢C
€°501 L6~ 5*0- 1°0 INIONI-301S UNVH 1231 *6 9% *¢
£°501 L°6 s°0 1°0 S  Wi¥VdWOJ 3NIUNI-3IUIS_ONVK LhS1d g % °¢
€°601 9°g 5°g- £°0 dWOJ 3NION3 3GIS ONVH 1HST® 14V °*L *% °¢
€°501 9°g- 9°g €£°0 VAWOD 3NION3-3CIS UNVH 1437 OM3 °G *% *¢
€°601 2°9- 2°9- 20 VdWO) 3NISN3I-3CIS CAVH 1337 14V °6 °% °2
€°601 z°9 29 2°0 dh02 3NI9N3-301S ONVH LHYlY OMd *9 *% ¢
£°601 g°0- L°6- 1°0 INIW1EtVdh0D 3INTONI-3CIS d3v "€ *% *C
£°501 s°0 L6 ico _AINGWLUVAWLD INIONI-30GIS udvMyOd °*2 % °2

4 A X gy ikl CNOZ3S  1Skid
(WNi1V0 *339 WOud S3HONI) NOTINVY3N39 3GC- (v'o3)

ALIAVYO 40 ¥3ANID (SUNNDd) 1RS13M SSV12 NO11d1¥3S30 34Ca

- . e _S3liy3eldd _SSVWw IVUSG

“69°0€°9  3iva ¢ 39vd AING 1071d - NOILVYNOI3NGD 4SVE - 3701+3A SN1ATI YWNPI

A-40

SD 69-419-4




‘ . Space Division
North American Rockwell

9°101 0°0 c*0 8 ¢t $3TudSSITCv 3 S3INISNT °C °T °¢
6°4%01 c°0 0*C 2°1 213-5914-S11CY-SIFAN-SdI1Z *I1°1 °*¢
s°%01 $*9 G°9 €°0 UGICHIAVIK 9NITdNC3 ¥3Z21GIX0 °*Cl°*1 *S
6901 G°9~ 69— €0 GIO3INVN 9N 16iGD 1303 "6 °1 °S
c°4901 0°0 0°0 9°¢ S3NIT 137INI 38IX313 T8 °1 °¢
1°501 0°0 0°0 9°9 o _S13>Jv¥e JO4INUZ 110% 3 HILId ¢ 1 °S
6201 c*0 0°0 €°0 Y3ICNTTAZ 31110eHL *9 °*1 °s
€°%01 0°0 0°0C g°c ANGD 1SNehl *s °*1 *¢
5601 €S- €6~ 8% % LN — 3NISN3 *% °1 °g
G*601 €t G- €S 8 % € Ch - 3NISN3 ‘e °1 °S
6°601 £°¢ €°S gy ¢ CN - 3NIINI *¢ °T1 *s
€°601 €°s €°6G- g% 1T ON - 3NJON3 T *1 °¢
9°Z11 c*0 ) 1°29 - - YVv3Y SNIANVT *‘C °C °*4
9211 0°0 0°0 9°g HiKCY9 °C °C2°Y
g°Z11 0°0 0°0 9°g HiMUYED *1 °*C2°Y
[AXTA 0°0 0°0 5°0 SYCSNAS SNIUNVI 0 °% °%
€°921 0°0 9°2¢~ €£°0 134V-YCSNIS SNICGNVT ¢ *% *4
€°421 c°0 g c¢ €°0 B o GM3-dCSA3S INIONVT °T1 °% *%
6°901 0°0 c*0 0°8¢ (*HIVALV *I3NI) SuGIVAN3LLV °CG *¢€ °4
8°601 0°02~ 21 G°¢ IVOILudA  ONVH 1337 dOLVANILLV *6 °¢ °%
0°801 0°ve- 22~ G°¢ VINOZI18GH ONVH L1337 dOLVAN3 LAV °*L € °*%
8° G601 c°1 0°0¢- [ Av2T1d3A 13V wOIVANS1LIV °*9 *¢ °4
0°801 2°¢- 0°%e- S°¢ TVINCZIYOH 14V dOLVANI LAV *S *€ °%
8°601 0°02 2 1- s°e o AVOILY3A UNVH AHOTY YULVANI ALV °% ¢ *¥
0°801 0°%e 2°e gt INGZIWOH GNVH 1H91w wULVNN311lV *E °*¢ °4
8°G601 2°1- c*oe G°¢ IVI1LE3A QuvMY0d  YULVANILLIV °¢ *t °%
0°801 A4 0°* %2 s°¢ IVINCZIYCH OGdvMuUd  dOLWANILAY *1 *€ °9%
0°621 0°0 0°0 0°9 SAvd SNIUNVT *0 *¢ °*%
0°621 G hy- 0°0 6°*1 UNVH 1437 UVvd °% *2 °*Y
0°621 0°0 G yh— s°1 14V Qvd et °*Z °*%
Y4 A X QYIHL ON0O3Z3S 1Sdld

(WN1VG *J3Y WOY3 S3IHINI) NOILNVE3IN3S 3002 (v¢2¢3)
AL1IAVY9 40 ¥3INID (SONNOd]) 1H9I3M SSV12 NGI1d1¥2S3Q 30cC

o S314¥3dC¥d SSVW _11Vi3C
*69°0€°9 € 39vd AING 107114 NCIAVEQR9TI4NDD 3SVE = J1DIH3IA ShNIAT4 dWNANT

A-4]

SD 69-419-4



Space Division
North American Rockwell

N

|
|
|
|
|
i
i
i

i
!

1°66 24 s*1- £°b6 WSISAST NCIsfaled NIVW v *C °§

1°66 %1 G°1- 6°8 HiImLEY *0 *0c¢°S

1°66 Y1 G°1- 6°8 HIMCYY 1 *Ci°S

L%68 L8 [ 1°6¢ - T WILISAS NGIdlvZianSS3td "L *°9 *9

%66 0°9 0° 8- s°1 *313-S914-S140ddiiS-S1I0E-SINN *T1°G *¢

L°86 G2 gL~ 9°¢ ¥Civinu3e 3uN$Sdda WlIT3k *01°9 °6

T T g'ge TgYyT T gte- 8°0 TOYATVA aD3HI/E3L T3 1303 fe 9 *s
g8°s6 g 11- 2°01 §°0 AATVA NJ3HZ/¥313 ¢ 8 *9 s

G*68 621 Z° 11~ g°¢ 4ATVA 431 74u Juf$Sded 1304 ¢ 9 °¢
0°001 0°0¢- 0°C¢ g°¢ o JATVA 431 13w JdfSsdad ¢0 °6 °9 °¢

6*G6 5°8 0°6- 9°0 JATIVA 440-1NHS AINIA WHEITSH *9 *9 °S
6°001 $°9 5*B- 6°0 S914 3 SNIuNi W3IiSAS JefiSS3ud *% 9 °6

T T %68 w8 ¢°Ci- P T T T 4NN S TG Y 340-20HS e CS S
0°88 0°81 c°81- 1°1 S13YJvuy ONILINCUW XNVL WEIMdH *2 *9 °s

0°28 0°81 0°81- c*11 o YNV WHLIT3H °T °9 °¢

1°66 €61 £°Gl- c*11 YANV1 w3Z1dIx0 C *% °*s

L°66 0°21 0*21- 02 gNIt LdLddNS YAVL &3Z10Ix0 *¢ % °S

L°66 c°91 0°91- 0°6 ¥NVL ¢3ZIGIXU °*1 *% °*g
o It6 9% 1- 6°1 TTevg T T T T e GRS w4 TCIXG T3 95T CC e fe
0°06 621 0°L- 92 YULVINGdy 3¥NSSdud ¢ZZIUIX0 *s "€ °S

c*° 001 0*21 021~ S°0 *C13 S914 leCedNS w3ZlUlXU °*L "€ °$
G001 0°6¢ 0 1- €0 INNGOIGQ INSA 1113 JNVL eaZlGIXC °S *€ °S

5°86 0°se 0°i- 9°0 SSCy ANIVYU 3 1713 a3Zluix0 *9 *e °S

0°06 5°21- 0°L 9°2 0 xL4vIN93y FunSSa¥d 1504 v ‘e °6

T 0% 001 0 0°0¢- 0°0¢ 0°1 - oo - T 51375913 1vCadenS 1303 *¢ "€ °g
$°001 0*se- 0°6 €£°0 L1D3INNOZIQ INAA 1114 »hvi 13nd ¢ *t *g

5°86 0°62- 0*6 $°0 SSCY NIVEd 3 1714 MNv) 1an3 °1 *¢ °S

1°66 €t °ce- € ce G 1t WNV1 1363 “C "¢ %

L*66 0°02- 0°0¢ ¢ 9NId Lu0ddNS MNvi 13Nd *¢ *C °*S

L°66 0°9e- 0°%Z 0°6 i B ~ »NVL 1304 T ¢ °S

7 A X GulHl anaz3s 1S41d
{WN1Va °43d WOud S3HINI} NGIINVY3INIS 3C02 (via*a)
AL1AVYS 40 93IIN3D (SONNDd) L1HOI3M SSV13D NOILdIu3S3C 30Ce
S31le3dCud SSVW 1Ivi3ad
*69°0¢°9 31Vd Y Jovd TUTTTTTTT T UUXANG 1000d = NOTIVven€idNGD 3Sve - 3T3IFIA ONTATS dVNPT

A-42

SD 69-419-4




‘ ' Space Division
North American Rockwell

0°s8 §°21 0°L €0 ONVH 1HOT¥-1S3¥ WYV °€ *T *%1
0°8L 0°0 0°s- s°1 SANIVHISIY *2Z °T1 °41
S°26 0°0 0°0 S ¢ 1vas °1 °1 °%1
€°€01 c*o 0°0 6°2¢ NCILVOIAVA ONV 3INVAIR9S *0 °C °¢
£°€01 0°0 c*0 B o'e ‘ - - HiMC¥9 °C °02°6
€°¢cot c°0 c*o 0°¢ HIAC¥9 °1 °0C°6
€°€01 0°0 0*0 6°62 LNdLFO 3INVGIFD °C *€ °€
0°s01 6°9- 8°2 s°2 8 LN WGIVOAZV _°Cl'e *€
0° 60T 1°0- 0°1 < ¢ 1 CN - wOIVA1dV 6 ‘€ €
0°501 6°2 il s°Z § CN - ¥GIVALIV °8 € °6
0°s01 1oL g°2 s°2 S CN - ¥CIVALIV *L € 6
0°501 6°9 8 e¢- 33 % ON - ¥01VA13V °S "€ °6
0°s01 L0 coL- 52 € UN - WOLVAIZY °S *€ "6
0°s01 6°2- L1°4- g2 2 Ch - WOLVALIIV % € °¢
0°s01 L°L- 8° ¢~ s°¢ 1 CN - ¥dOAVNLZY °*t °€ °¢€
$° €01 0°0 0°0 v°L (Z19C1 *71INI) LIND 0BINOD °2 "€ °6
$°68 0°0 0°0 5°2 (Z)  SUYA9 3IVY¥ *1 *€ °6
1°t6 0°0 0zl 8°8 NCILNBiviSI0 3 NOISYIANCC u3F0d °C °C °6
1°¢é 0°0 021 8°0 HiIMOYD °*C *02°8
1°€6 0°0 0°21 8°0 HiMCYD °1 °C2°s
1°¢6 0°0 KA 0°8 INIWGING3 ¥3KOd 0 °1 °8
0°06 0°0 0°21 coe IN1Y1F 3 SFE °C °1 °6
0°s6 0°0 021 c's S¥INVIYY 3 SLINJWID ONIHOLIKS *T °1 °6
0°86 0°0 0°et £ 8l 37uMGS ¥3RGd 0 0 °¢
0°86 c°0 0°el L1 HIMCY9 *0 *02°L
0°86 0°0 g 21 L1 HAMC®D T *02°L
0786 0°0 0° et 9°91 S314311ve - 308f0S ¥3MCd °C 1 °4
0°86 0*z1-  c°2l €9 GNVH 1337 - Audiive "2 °1 °4
0° 86 0°21 0°21 £°8 UNVH 1HSIW - A¥31lve °1 °T 1

z A X QY¥iH1 ONO33S  iS¥id
INAIVO  °33Y WOYd S3HONI) NOTINVY3N3S 30C3 (vio*3)

ALIAVY9 40 ¥3IN3D (SONNUJ) LHOI3M SSV12 NO11d1¥3530 303

© $311¥3d0¥d_ SSVW_11V13Q

*69°0¢€°9 31va S 39vd AING 1071d - NOLLIV¥NSIANGD 3Sve - 3TIIHIA ONIATS ¥VNAT

SD 69-419-4

A-43




Space Division
North American Rockwell

N

0°801 0°0 co- 0° SINVI13d0ad IWrUES3y *C °C *1¢
0°801 0°91 0°91- %G ¥3Z10IXC-STVACIS3Y °C ¢ °1¢
c* 801 091 0°91- g %3Z1GIX0 vraIs3g 1 *¢ °1¢
0°801 0 ve- 0*%e 9°¢ 1304-SIVNAIS3Y <0 *1 *1¢
0°801 0°v2- 0°%2 9°¢ o ~74r3 Tvnais3w 1 1 *le
9°91 0°0 oco T Torose JINNUST3d *C 0 °41
9°9L 0°0 c* 0 0°C8E M3gd °C 1 *¢L1
99, 0°0 0°0 0°08E 1071d - LOVNUEASY T T °41
08l 5°g- S 91 §°6¢ T73INVd J SI0UINCS NOIT1VIS M3wd 0 ‘0 st
0°8L 9°9- $°91 £°2 HINCE9 0 *02°sl
0°8L 9°9- 5° 91 €°2 o e HIMUYY T *Ce°Sl
6°¢8 6°1 CHA $%6 SIUYINGT NOIIVIS K399 °C *% °G1
0°88 0°0 0°01 QY S3TEVD) € v °sl
c°18 0*Z1- $°91 c*2 ¥3711084NUTD 311408RL 2 % °Sl
0" 18 coet S 91 Gt TCoINGD ONVH IWNCILIVIO® 1 % °G1
0°€L G y1- s 6l ozl STINVG INIWNELSNT 0 *¢ °61
0°€L S*H1- g6l 0L i - ~ - SAV1aSIU "2 *t °Sl
0°tl S yi- g*el 0°s TeNioNalS T3NVd AV1eSIQ °1 "t °si
s*6L 0°0 g 11 0°2 W1s3C3d *v 1 sl
S 6L 0°0 s 11 ce2 IVis363d 1 1 °*sl
6°26 % 0- 2 91 €6 SNUGISIACta T13NNUS®3da 0 0 "%
6°26 $*0- 2°91 g°0 HINCu9 *0 *0c¢°*%1
6°26 9°0- z°91 8°0 - B - o o HIMCY9 *1 *Ce°%1
z<001 8°0- 1°5¢ 6°¢ SENIRSINTF4 °C ¢ 91
$°601 s*e1- 0°2€ 2°0 d31S u3ddh *ei°¢ *%1
§*021 [ £ 1y 2°0 d31S w3kl *21°¢ °41
5 86 0°0 0°9¢ st 1534 1C04 6 ¢ ‘w1
8°98 0°0 L0~ 9y 1INNOS¥3d d0d4 SNCILVGOWLIIV "0 *1 °%1
0°s8 A 0°¢L £°0 o GNVH 1331-4S3% WiV % *1 °4l

z A X QYlIHL ONCJ3S  1suld
(Whiva -d43y WO¥d S3IHINT) NDIINVZIN39 3000 (v'zi3)

ALIAVYS 40 ¥3IN3ID (SUNNOd) LHOI3M SSV12 NOT4a1%2S3C 3001

 s3I4r3qCud SSVW 1IV13d B
*69°0€°9 9 39vd AIND 1071d - NUTLVEFSIINGD 3SVE - 31JIHIA ONIAT4 dWNAT

A-44

SD 69-419-4




"’l.)SpaerﬁWskm
North American Rockwell

L°66 0°0 G*0 0°00¢ AINVIT3dCud 4SOkl 1Ird *C *0 °*s¢
L6 0°91 0°91- c°081 ¥3Z101IX0 *C_*¢ °s¢
L°66 0°91 0°91- 0°081 K 43Z101X0 °1 °¢ °*ed
L°66 C*%l- C*%< 0°0c1 , dnd *0 *1 °*6c¢
L°66 0°%Z- 0°%¢ 0°0¢1 1303 1 1 “‘sc¢
A X QuIHL UONO3J3S 1S4l

(WN1IVO *33d¥ WOYd S3HINID) NOTLINVYINTS 3G0TD tvé2%3)

ALTAVYO 40 Y¥3IIN3D (SAGNNOd) 1HII3M SSvi3 NO11d1d3S30 30C°

S314¥3dlud SSvin 11vi3C

*69°0¢t°9

31va

L

39vd ATNC 1071d - NOTLIVUNSI3INGD 3SvE - 3TIIH3A 9N1AT3 ¥VNAT

A-45

SD 69-419-4




Space Division
North American Rockwell

N

i
|
i
)
i
|
i
I
i
I
1
i

.
.
.

INIWLYV IR0 3NIEN3-d0L *1 *% °¢
6% *$1dNS MANVL v3ZI0IX0 3 13Fd °C °¢ °¢

[ ]
.
o

*
L]

WNVL w3Z10Ix0 *2 °t °¢
S13lddfS MAvL 13Nnd °1 °t °¢

. .
oo o
[Tal ¢
° o
NN

. ®

6°0V .. . __SWy04lVlid OVOUTAVd "C "¢ "¢
WEU41V1d GVUTAVd 14V *¢ 2 ¢
W¥C44V1d GVUIAVG QuVMEOd °1 °2 °C

c°el 3¥N13NYLS NEHi-A¥YVI °C °1 °¢

;
i
|
l
\
l
|
|

—in 0 Clo O
.

~ e O Ojm O
i
i
|
1
]

..

J
.
3
3

—
.
[Tal oy

SD 69-419-4

cjoocooocoloo

XC8 IVaNiJngis-13Avd dul 6¢-1 °¢
JuN1ZNYLS-T4NVd GAVH 4331 *82°1 °¢
X08 IVY¥N1INY1S-13NVd UNVH LHOIY °s2°1 °2

3
.
3

.
[cNoNel[eReoReoll Nol

*
.
.

.
OO ™

XxC4 1vaNidNYLS-13NVd Hy 1dVv °6Z°1 °¢
XC8 IV¥NLdNd1S-T13nvd HY G¥3 “62°1 °¢
XCH 1veN1JNY¥iS-13Nvd H1 14V °*%H2°1 °¢

» o & o

XCu Wefil)NulS-13NhVd Hd UMd °ee°1 *¢
XC8 IVYR13NElS-13NVe Ldv °22°1 *2
- X0Y IVYrAsNuiS-13Nvd GMd *12°1 °2

.
L]
.
.

A-46

3971337-5913 1uGddfS WwULIVANILLVY *CI°1 °¢
1 1H91v-S913 lu0ddNS ¥ULIVANI ALV *T1°T1 *¢
937 14v-S914 L¥CddNS WOIVANI LAV °C1°T °¢

€47 OMJ-S91d4 L¥UaaNS ¥ULVONILLY ‘6 1 °2
dh 1331-5914 1eCdefS QULVANILLV B °1 °¢
N 1HYIY¥-S91d 1¥0ddlfS wulVAhIidvV *4 °T1 °¢

.
.
.

.
|
o o

Yd 13V-SS1d4 1d0ddfS ¥0iVANILLY °§ °1 °¢
rdN OM3-S9i4 L¥UddNS YULVAN3 LV *s 1 °*¢
GNVH 1437 IMIUW XJ0ES °% °1 ¢

GNVH 1HOId ANMIOW XJOUHS °*e °T °*2
14V ANDOW X20KS *¢ °*1 °¢
QdvM¥US INNCOW XJICHS °1 °*1 <2

.
(K3 3
[eNeX=l[oX-NelleEoNelleNoRolloNoReolloNolollel o]

coocloonlcoocjloooc 00Ol OO0 O O|F «m o O Oih O
.
comjlcononoloonCcCOOOO0COoOOOOCOO0OI0O0O

OO0 OCOO0OOOOICO OO0 OO ~
.

cooloooooO/o0C OO0 0 OO0 OO0 O O ~
.

.

[eReXolleNeNoloNaNolloNaolloNolal ool
L]

oococloocoocCoooloCc o000

wnnin e mion e almemibnsiccocnne
]

|
|
1
i
i

MVA 110y HJ11d (R 1P GNU 23S iSvld

¥3IBWAN  (038VNOS 1334 oN1S) NCILVE3N3S 5002
310N VILY3INI 40 INIWNOW (SGNNOd) IHOI3M LNIYY¥NI NOILd1¥3$3C 3002
$314%¥3dCYd SSVW 11v130

*69°0€°9 31va 1 35vd AINC 1C11d - NOILIVENSIANGD 3SvE - 3 13IH3A 9NIATS ¥YNCT




Space Division
North American Rockwell

n

0°0 0°0 0°C s°1 GAVH 1HOTY CVd *Z *2 °%
0°0 0°0 0°0 s°1 GYVMY0d-QVd °*1 *C °%
1 01 01 0°¢¢ $937 Wwnldnels ‘0 1 °%
0°0 z°0 0°0 $°g ONVH 1431-9371% *1 °%
2°0 0°0 2°0 $°g 14V-531 *¢ °1 °%
0°0 °0 0% ¢ 5°G GNVH IASIB-S31 °C °1 °9
2°0 0°0 2°cC s°g UYVME03-S3T °1 °1 °%
6°1 1°1 1°1 0°11 NO142340%d IVANIWNCHIANI °C °C °¢
0°0 0°0 G0 c°1 HIRCED 0 02°¢
0°0 0°0 0°0 0°1 HIMCEO °*1 ®02°¢
6°1 1°1 1°1 0°01 NOLIAVIASNI *C °*1 °¢€
1°0 1°0 1°¢C Ty YNVI G3ZIGIX0C NULIVIASNT 't °1 °¢
1°0 1°0 1°c 1°% WAV 1303 NOILVINSNI *C °T *¢
0°0 0°0 0°0 8°1 WNVL WNI13H-NGIAVIASNE T °1 °¢
9°¢Z s*1 s°*1 6°9¢t 3cNllNulsS AQLE *0 *0 °*¢
0°0 0°0 00 ve H1MCY9 0 *Ce°¢
0°0 0°0 0°0 veE HiMC¥9 *1 *02°¢
0°0 0°0 c°C 0°e JuNiaNd1S AGVANOZ3S C °9 *2
0°0 0°0 0°0 0°2 3YNLINTLS AYVONOZ3S *1 °*9 *¢
0°0 0°0 cec L2 IN3WLBVAWUD 3NISNI °0 % *¢
0°0 0°0 0°0 %0 TBVIN02 INION3- *013-SL108-SINN *01°% °¢
c*0 0°0 0°0 1°0 SN19N3-3GIS ONVH 1331 *6 °% °C
0°0 0°0 0°0 1°0 Wi¥VAWOD 3NION3I-3GIS UNVH LHO1Y °8 °% °Z
0°0 0°0 c°c £°0 6wC) 3NION3 3G1S OUNVR 1HO9Tuw 13V L *% °¢
0°0 0°0 c*0 €°0 VAWOD 3INION3-3QIS GAVH 1437 GPd *9 °% °2
0°0 0°0 c°C 2°0 VoW0?2 3INION3-301S GAVH 43371 14V *S % °¢
0°0 0°0 0°0 Z°0 dR0D 3N1O9N3-3G1S GNVH 1HO1y UMd % °9% ‘¢
c*0 0°0 0°0 1°0 INIWIYVAWO3 3INIONI-301S 14V °t °% °2
0°0 0°0 0°0 1°0 AINIWAIUVdROD 3INIONI-3GIS QYVMY¥0d *2 4% °¢
MV A 1104 HI1ld G¥IHL ONU23S  1Suld
¥3ISWON _ (Q3YVNDS 1334 9n1S) NCI1V¥3N39 300-
310N VILYINI 40 IN3IWOW (SUNNOd) 1HOI3M LN3IWYN3 NO11d1¥3S30 340
_$314¥3dC¥d SSVW_11V13C
“69°0£°9  31va ¢ 39vd AINC LUTVId - NCILVENSIANGT 3Sve - 310IH3A ONIA1d dvNA1

A-47

SD 69-419-4




Space Division
North American Rockwell

N

€°0 Z°C 2°0 T T TRt T T TR TY0ESS3I3V 3 S3ANIENI CC T °s
0°0 0°0 c*C 2°1 1343-$914-S1704-SIAN=-Sd 1T *T1°T °¢
0°0 0°0 0°0 £°0 JIC41NVA 9NITdNCD w3ZICIX0 °*01°1 °S
0°0 0°0 0°C €0 GIUdINVR ONI1dNGa 13F4 *6 1 °%
0°0 0°0 0°0 9°¢ SINIT L31INI 376IX374 °*s 1 °¢S
0°0 0°0 c*C 9°9 $13XIVYY JOWINGD 110% 3 HILId L °1 °S
0°0 0°0 U 0*C T ttf¢ S = 191 ¥ i V SO =R TR T LT S
0*0 0°0 0°C € INGD 1SNuhl *6 °1 °*§
0°0 0°0 0°0 g 4 CN - 3NISNT *% °1 °S
0°C 0°0 0°0 K t GN - 3NI9N3 "€ 1T °S
0°0 0°¢C 0°¢C gy 2 ON - 3NISN3 *2 °1 °s
0°0 0°0 0°C 8y I UN - 3INISNI °*T1 °1 °S
% L [ 9%y T T Tivee T CTTTTTTT ¥v39 SNIGNVT °C *C °*9%
0°0 0°0 0°0 9°¢ HiMCu9 °*0 °*CZ°*%
c°0 0°0 0°0 9°g H1MLY9 °*1 *0Z2°%
1°0 0°0 1°0 <°0 SYOSNAS INIGANVY *0 *% °y
0°0 0°0 0°cC €0 L4V-9CSN3S SNIANVT *C °*% °%
0°0 0°0 c*C £€°0 UMI-d0OSNSS SNIGNVT *1 °% °%
0°¢ 9°1 91 o8¢ TUTUCHIOVAIIV CION1Y SYULVANZLAv *C e Y
0°0 0°0 0°0 S°¢ IVIL1Y3A  ONVH 1337 wGlVvONILLY ‘& °e °%
c°0 0°0 0°C $°€ VINUZI1G0H ONVH 1437 ®CAVAN3 ALY L *c *Y
0°0 0°0 G°0 G ¢ IVS1193A 14V WCIVONILILV °S °*t °%
0°0 0°0 0°0C s°¢ IVANCZ 1dUL 14V wOLVARNILLY °S "t °%
0°0 0°0 c*C g*¢ V31 1u3A UNVH AH91d "d0LVANI LAV *% e *Y
0°0 TT0°0 ¢ s ¢ INOZIYCH ONVH L1HS9Tw QULVONILAV ‘¢ °*t °%
0°0 0°0 ¢6*C g€ IVII1Y3A GuvMY0d  YLAVANI LAY *2 ‘e °%
c°0 0°0 0°0 st IVINCZIWCH QuvMeCd  wCAVANILLIV 1 ¢ °%Y
9°¢ € 1 €1 0°9% SAvVd 9NIUNVT "0 ¢ °%
0°0 0°0 0°C s°1 UNVH 1437 Ovd *% *2 °*%
0°0 00 ¢c'c s°%__ ) 13V _Qvd ‘& ¢ %
MV A 110 HOlld OYlHL R ER 1Svld
YIORNN (Q3YVNOS 1333 9r1s) NCI1VY3IN3g 330032
310N V1L143NI 3G IN3WOW {SCNNQd) 1H913M LANIBUNT NUI 1dlv32S30Q 300°
L o $3114¥3d0¥d SSWW 11vi3d B
*69°0¢°9 31v [3 i9vd AIND 1071d = NCTIVYNSTANGD 3Sve - 3TJ2IHIA 9N1ATd YVNAT

A-48

SD 69-419-4




Space Division
North American Rockwell

N

S $°S Z°s £°86 W31SAS NCIS1NaC¥d NIVW °G °0 °S
0°0 0°0 0°0 6°8 HIMCYO °*0 °0Z°S
0°0 0°0 0°0 6°8 HAMCYS *1 °C2°S
1 1 1 1°9¢ WI1SAS NGILVZIGuhSS3ad °C °5 °¢
0°0 0°0 00 51 +313-$9i4-S1¥0ddNS-SLIVE-SLAN " 1T°s °¢
0°0 0°0 0°C 92 o xC1vIN93¥ 3¥NSSIud WNI1ZH ‘019 S
0°0 0°0 0°0 8°0 JATVA %I3IHI/u3LT1d 1303 6 9 S
c*0 0°0 0°0 8°0 JAIVA %J3HZ/o31103 ¢0 °8 °§ °S
0°0 0°0 0°0 g°2 JATVA 331138 3Ju0S$S3¥d 1304 L °S °6
0°0 0°0 0°C 8¢ JATVA 331130 3605534d ¢d 9 6 °6
0°0 0°0 0°cC 9°0 4ATVA 330-10HS INJA WNIT3H *s °S °¢
0°0 0°0 0°0 60 B S914 3 SNIGNL WILSAS 3¥NSS3ud *% 9 °¢
0°0 0°0 0°0 1 123NNU3ISIQ 3 440-L0RS € 9 °S
0°0 o°C 0°C 11 S13>0V¥8 ONIAINNCGW XNVL WOIT3H *2 °S °¢
1°0 1°0 1°0C 0°11 YNVL WOIT13H 1 °9 °¢
1°0 1°0 1°0 0 11 ShV1 83Z21G1X0 G *% ° s
0°0 0°0 0°C 0°2 9NIY L¥0ddfiS >NVl 23210IX0 *¢ *% °S
1°0 1°0 1°0 0°6 - o © NV4 83ZIGIX0 1 ‘% °S
L0 9°0 2°¢c S°8 hd1SAS ¥3ZIGIXO 3 13fd C "¢ °s
0°0 0°0 0°C 9°2 wOIVIN94Y FrNSSIud ¥IZIUIXO ‘8 *€ °6
0°0 0°0 0°0 $*0 *~13 S9L3 lvlddNs ¥IZIUEXU °*L "€ °S
0°0 0°0 0°0 €°0 INNUS1G ANSA 1113 WAVI ¥3Z101X0 °9 "€ °¢
0°0 0°0 0°C 9°0 SSC¥ NIvuu 3 1114 w3ZIQIX0 *S *t °s
0°0 0°0 a°0 9z ¥CIVINY3% JuNSSI¥d VL4 % *e °S
0*0 0°0 0°C o1 *71i3 $913 LwLddNS 13M3 "t ‘€ °6
6°0 0°0 0°0 €°0 133NNO2IG AN3A 1114 XNVL 1303 *¢ "€ °§
0°0 0°0 cec 9°0 sSCg NIvyd 3 1704 YNV 13fd *1 *% S
1°0 1°0 1°C 0°11 WNV1 1304 °C *C °9
0°0 0°0 0°cC 0°2 9NIY L¥CddNS JINVL 1304 °2 °Z °s
1°0 1°0 1°0 06 ¥NVL 1304 °T1 *¢ °S
HVA 110y HIi1d 0¥1kl gNU23S  iSwld
¥IGWIN _ (039VNBS 1334 9N1S) NCTivy3N39 3002
310N VI1¥3NI 30 IN3WOW (SGNRGd) LHSISM LIN3YYND NO11d1¥353G 3ac:

$311¥3dC¥d SSVW_11V13C

*69°0€°9 3lva ¥ 39vd AING 1011d - NOTIVBOSI3NUD 3SVE - 3101R3A 9NIA13 8VNFT

SD 69-419-4

A-49




Space Division
North American Rockwell

n

\
1

0°0 0°0 c°cC s°1 SINIVHLSIY *2 °*1 *%1
0°0 0°0 c°C 62 ivis 1 °1 °%1
€°0 € 0 €°0 6°C¢ NCILIVOIAVR UNV 30NVGINS °C °C °6
Q*C 0°0 0°*0 C*¢ HiMLY9 °0 *0cl°6
g0 0°0  0°0 _ 0°€ e  HIMC¥9 *1 °02°%6
€°0 [ 0 6°6¢ IfdIfC 3INVAINY 0 "¢ °6
0°0 0°0 c*C §°¢ 8 CN YOIVA1JV *Cl°e °€
0°0 0°0 0°C G6°*¢ L CN - u0lvVAlZV "6 °*t ‘€
0°0 0°0 0°C 5°¢ S CN - uUlVNIJdV °8 °t °¢€
0°0 0°0 0°0 52 G CN - dCAVNLIV "L *t °*6
c°0 0°0 0°0 §°2 ) N 9 CGN - d¥UAVNLOV °S °t ‘6
0°0 0°C 0°0 5°¢ € ON - W0lvN13dv 'S °*t *6
0°0 0°0 0°C g ¢ 2 GN - ¥01VOLIZV *% g °¢
0°0 0°0 0°C G2 1 Ch - WOIVOIZV *E € ¢
0°0 0°0 G*C vl (319C7T "10NI) 1IND 10wINOC °C °€ °*¢
0°0 0°0 0°C 62 (2) SGuA9 41vY °*1 *€ °*¢6
0°0 0°0 0°0 _0°8s ) HiMCYY 1 *1 ‘6
0°0 0°0 c*C 8°8 NCIINUT¥1S10 3 NC1SY3IANUD u3k0d °C °C °8
0°0 0°0 0°0 8°0 HIMOY9 °C *0¢°8
0°0 0°0 0°C 8°0Q HiMCe9 °*1 °C2°8
0°0 0°0 0°0 0°8 IN3hdING3 ¥3aMGd 0 °1 °8
0°0 0°0 c°C 0°¢ SNIYIP 3 SAW *2 °*1 °%
0°0 0°0 c*0 0°¢ ) o SuINVIYE 3 SLINJ¥ID ONIHOLIMS 1 °1 °®
6°0 60 0°0 £°81 37%0CS w3dkld G °*C °L
0°0 0°0 0°0 L1 HiMCY9 °*U *02°L
0°0 0°*0 0°0 L1 HiMC¥9 °*1 °*Ce°L
S*0 S°0 0°0 9°91 S31d311vd - 32d00S ¥3MCd *C *1 *¢L
0°0 0°0 c°cC £°8 ONVH 1437 - AY31ive 2 1 °1L
0°0 00 ©0*C ___€°8 ONVH 1h9Id - A¥31ive °1 1 °4
MVA 110y HJ1ld JylHi aNg23s 1sul3
YIBWNN (g3wvnts 1334 <A1S) NCIIVEINID 3002
310N VIL1¥3INI 40 LN3WOW (SGNFOd) 1HOI3M iIN34¥ND NUIld1d2$4d 3662
B L $31143d0%d SS¥W 11Vi30 L
*69°0c°9 31va S 39vd AING 1071d - NOLLVeN9T4NGD 35SvE - 3TI1HIA 9NIATS ¥WNMT

A-50

SD 69-419-4




Space Division
North American Rockwell

N

S 1 1°0 1°C 6°6 SINV113d0dd 1vnais3y "C *C "1¢
0°0 0°0 o°c L ¥32101X0-SIVNOIS3Iy *0 *¢ °l¢
0°0 0°0 0°C y°s ¥37101X0_WVNGIS3y 1 *2 *1¢
C°0 0°0 0°0 9 ¢ T3N3-SWNaIs3y 0 1 °1¢
0*0 0°0 0°0 9°¢ 13n4 IVNCIS3¥-~*1 *1 °*1e
011 9°8 Syl 0°08¢ 1INNOS®3d °C 0 *21
0°T11 9°8 Syl 0*ose M3¥3 °C °1 L1
0°11 9°8 g9l 0°08€ 1071d - iNVNOWASY °1 °T *LI
9°0 L°0 2°0 §°5¢ STINVG 3 SIOUINCI NCILVIS M3¥D 0 °*0 °61
0°0 0°0 0°0 e HIACED 0 0¢°G1
0°0 0°0 0°0 €2 HIMLY9 *1 *02°sl
2°0 z°0 0°0 56 $I0WANUS NU1AVIS M3®d °C 9 °61
0°0 0°0 c°¢C 0°% S31evd € °9% “S1
0°0 0°0 c°C 0°2 w3 TICYANOD 31L10¥HL °C % °ST
00 0°0 cec S°€ 1CYINOD ONVH TVNCIIVIOY °1 % °*G1
0°0 0°0 0°0 02t B ST3NVd INIWNTISNTI 0 € 51
0°0 0°0 0°0 0°L e SAV1dSIO ¢ *€ °*sl
0°0 0°0 0°0 0°s : _3wN1dn¥lS 13NV AVIdSIQ "1 ‘¢ °61
0°0 0°0 c°cC 0°7 IV1S3C3d °C °1 "sl
0°0 0°0 0°¢C 0°¢e Wi$3C3d *T1 T *sl
L°0 z°0 8°C £°6 SNCISIACud 13NNOSE3d ‘0 °C °4i
6°0 0°0 0°0 870 HIKCE9 °0 *0C %1
6°0 0°0 0°0 8°0 HIMCY9 *1 *02°%1
0°0 1°0 0°0 6°¢ SONIHSINYNG *C *2 °%1
0°0 0°0 0°cC 20 d31S uw3ddN “€i°¢ °%1
0°0 0°0 0°cC 2°0 d34S Y3IMO1 *Z1°C °*%1
0°0 0°0 0°C S°E 1S3¥ 1CUd °S ¢ °%1
0°0 T°0 1°0 R TINNOSU3d 803 SNCILVAOWO3IY 0 1 w1
0°0 0°0 0°0 €°0 GNVH 1337-1S3¥% n¥v *9 °1 *41
0°0 00 0°0 €°0 ONVH 1H91¥-1S3% WiV € *1 °91
MVA 110y HOlld Q¥lki ONOJ3S  1Suid
¥3GWNN _ (439vNBS 1333 9N 1S) NCIIVE3N3Z 2002
310N VIL¥INI S0 IN3WOW (SANNCA) LHOT3M LN3WUND NC14d149S30 a6
S311%3cC¥d SSYW 11VL3C
*69°0e°9 31va4 9 39vd AING 1071d - NOTLIVENSIANGD 3SVE - 3101H3A SNIATd ¥VNAT

A-51

SD 69-419-4




Space Division
North American Rockwell

N

L*°6% 6°%¢ [28 74 0°00¢ LNV 113d0¥d 1SHigkl 1164 *°C °C °*6¢
0°0 0°Q ¢*C 0081 u3Zlulxu *0 *¢ *°sé
0°0 0°*0 0°0 0°081 oi3Z1GIX0D *1 *¢ *sc¢
c*0 0*0 0°0 g*cel 7304 0 1 ‘&«
0°0 g*0 _ 0'0  0%0al o 1&ndtLtLotse

MV A 1104

HJlld

QylIHlL ONC3J3S

1S¥ld

y3EWNN
310N

697 CE"

{G3¥vN0S 1334 S01S)
VILYINI S0 INJWOW

31v04 L

- 39vd

NCILVY3NGD
(SANNCd)

gaz

ATNC 101d

LHOIZM IN3Y30T
S31iv3dCrd $SVW 1IVLSC

NGlidl

STNCILVeNg13INOD 3SVe -

§35du E[q T

310IH3A 9NTATS dONE

A-52

SD 69-419-4




‘ Space Division
North American Rockwell

DETAIL MASS PROPERTIES

100-POUND PAYLOAD CASE

A-53
' SD 69-419-4




Space Division
North American Rockwell

N

%101 c*0 00 8°0 INIWLIYVAWOD INLION3I-dCL *T *% °C
0°001 g 1- g1 6°Y *S1dNS WNV1 ®3ZICIX0 3 1303 °C *% °¢
0°001 0°g1 0°G1- UM YAV1 B3ZIGIX0 "¢ 't °¢
c*00t1 0°81- 081 52 S1uCddrS dNVE 13fd 1 "€ ¢
c* 001 €°0-  6°0- €°01  ShaCdiV1d OVOTAVE °0 "¢ *2
0°00T CYoT<  TGeGI— T Tgeg T U oo m T T T TY041vId Uv0TAve 14V et tc
0°001 2°L1 2° L1 1°g WHC4LVId QVOUTAVd U¥VMBCd 1 *Z *2
1°001 1°0 1°0- 0°¢l JuNi3NulS ruH1-Aux¥d *C °1 °¢
0°96 0°0 t°0 6t XCd IVan1Jnels-13hvd dCl “€¢ 1 *¢
2° 86 1°%1- 0°1- $°0 JeN4IN¥LS-T3NVe UNVH 1=37 “62°1 °Z
2°86 1°91 0°1 S0 ] B X08 IVYF120vlS-13NVa UNVH IHSTY *22°1 *2
2°86 8°8 8°8- €°0 B X(d IVehldfulS-13NVd Ht 13V °Ge 1 *¢
2°86 g8~ g°8 §°0 XC8 TVeNLINE1S-13AVd H1 GM4 °S2°T 2
2°86 2°6- 26~ L°0 XCH 1veNLdNi$-13NVd H1 1dV *%e°1 *2
Z°86 2°6 Z°6 10 XGE IvenlonelS-13Avd Hy GPd “€c-1 °¢C
2°86 c*1- 1°y1- S0 XU8 Wul12NeaS~T3NVa 14V *e2°1 *2
2°86 c*1 1° 91 5°0 e XUt IVYFAZNELS-T13AVd UMd *12°1 *&
S y1l 0°8¢- 0°0 €°0 37 1431-5614 ltCoclS BOAVANILLV *21°1 °¢
S Y11 0°82 0°0 €°0 1 IH9IY-$S13 LvCddNS ®wULVANILLV *11°T °¢
s %11 c*0 c*82- £°0 937 13V-5944 1¥CdalS ¥CAVANILLY *0T°1 °2
Sovil c°0 0°8¢ €°0 937 GP4-5513 180ddfS UIVNNI LIV 6 1 °¢
s°86 0°%1- ce2- £°0 dN 1431-S944 1¥CddfS WOAIWANAILV 6 1 °¢
$°86 0°%1 0°2 €£°0 - N AHOT¥-S914 L¥CddNS WUAVANILAV *L *1 °¢
5*86 02~ C*ui- £°0 Ydl 14V-S<134 1tCdalS WCIVANILLV °G °1 ¢
$°86 0°2 c* 1 €°0 ¥dN GM3-SS1d 1¥CddlS ¥UAVANILAY °s 1 *¢
8°011 5°8- c-c $°0 ONVH 1431 ANFOW X3LKS °% *1 °2
8 011 58 €0 50 GAVH 1HS1¥ INAUR %20hS € 1 *¢
§°0T11 0°0 s°8- $°C 13V INRCR XIGKS *C *1 °¢
8°011 0°0 S8 s'0 - QuVMEC3 INNUW >J0RS °1 "1 °¢

2 A X QYlHL QNCJ3S 1Syl
(WNIVQ °439 wOud S3FINT) NOTINVE3N39 3002 (veze3)

ALIAVY9 40 ¥31IN3D (SONNOG) LHS13M $SV12 NCILd1¥IS30 3002

o  $311¥34Ctd SSVh 1IVi3C
“69°0€°9 3iva 1 39vd 3/d 81 0C1 - NCILVUNOI4NGD 3SVE - 313Ih3A ONIAT ¥VAAT

A-54

SD 69-419-4




North American Rockwell

Space Division

L\

0°621 G hy c*0c $°1 GNVH LIH9IY CVd °C °*C °%
0°621 0°0 Gy 5°1 QYVMU03-G¥d *1 *¢ °%
0-cil 00 0°0 0°ce S9371 ival i-nNudS °C °1 °9%
0°stt 8°91- 0°0Q G°g OAVH 1437-€37 °% 1 °*y%
0°s11 0°0 8°91~ GG 14v-931 ‘€ °1 °%
c°sll 8°91 c*o g o - o GNVH IHY9T®-937 °*¢ 1 *9%
0°s11 0°0 §°91 GG GEvME03-937 1 *1 °*%
$°96 0°0- c*C 0°11 NU110310Y¥d TvIN3WNOXIAND °C °C *¢
$°96 6°0- C°C 0°1 HIPUGY "C "C°t
$°96 0°0- 0°0 c°1 H1MUYS *1 *Ce2°t
6°96 c°0- C*0 c*°Cl NUTAVINSNIE °*C °T °¢
1766 0°91 0°91- T°% ¥NV1 93Z21GIXC NCIAVINSNT °t *T °t
L°66 0°He- c*ve 1% MNVL T303 NOIJAVIONSAI *2 °1 °*t
0°28 c*°81 C*81- 8°1 YAVL WRIT3K-NOLIVIASNE *1 °1 °t
9°001 G°0- c°o- 6°9¢ Juri1J0nalS AGOE *C *C *¢
S*001 $°0- 0°0~- Yt : HiMLYS "0 *Cl°*c¢
9°001 §°0- 0°0- b€ - Hi1MCYS *1 °*Ce2°¢
0°001 c°0 0°0 €2 T N TTIEC130LS AUVGNUZ3S 0 ‘9 ¢
0°001 c¢*0 c*'o 02 3ufl20edS AuvaANGSIS 1 *9 *¢
2°%01 c°¢C c*C L°2 IN3W1YVAWOD INESNI 0 °% °¢
€ G601 0°0 c*C %°0 TuVdnCI 3NIONI- °Z13-S1108-S1INN “Cl % *¢
€°601 L°6- $°0- 1°0 INIONI-3CGIS ONVKE L3371 %6 °4% °2
€°501 L°6 $°0 1°0 WLdVaw0d 3NISN3I-301S ONVH IHSIY *8 % *¢
€°601 §°¢ G°6- €°0 dWOS 3NT9N3 301IS GNVH 1H9TY 1dv °*L % ¢
€°601 G* G- G°g €°0 VdWOD 3INISN3I-3CIS ONVH 1437 UMd S °*4 °¢
€601 2°9- 2°9- 2°0 VdWU3J 3NTON3-3CES UNVH 1337 13V °s °4 °g
€°601 2°9 2°9 2°0 dW0D 3ANION3I-301S GNVR 1HSTy QM3 % °% °¢
€°601 s°0- 16~ 1°0 IN3IWLEVAWOD 3NIIN3I-ZCIS 14V "€ °% °¢
€°601 6°0 L6 1°0C INIWLEVdhCD INIONI-3QIS QYVM¥0d4 *¢ °¥ °¢

1 A X Gy 1kl GNO<3S iseld
(WN1vad *334 kOY¥d SIHINT) NOTINVY3N3Z 3GC2 vi3*3]

ALIAVYE9 40 ¥3IIN3ID {SONNCd) LESI3M SSY12 NOELd1%3S3C 3ac:

- $31183dCdd SSVW 11VviId
*69°0€°9 Z 9vd T7d €7 001 = NOTAVBNSIINCT 3SvU - FTOTHIA SNIATd WWNl 1

A-55

SD 69-419-4




Space Division
North American Rockwell

L\

9°L01 ¢*0 00 g°¢t S31YCSS3TIV 3 S3INIGNT 0 °1 °§
S*H01 g0 0°0 Z°1 213-S914-S17€CU~-SLNN-S411D *1T1°1 °&
s°4%01 $°9 s°9 €*0 GIC4INVW 9NITaf03J ¥3ZIulX0 °*C1°1 *6
s*%01 $°9- $°9- L] 010dINVM SNITdNGY 1304 € T °¢
S*%01 g*0 0°C 9°¢ S3INIT 131INI 3781Xx374 °8 °1 °S
L°901 c*Q 0°0 9°9 /S13%Jvyd 10¥ANGI 170¥ 3 HIMId °L °1 °s
LA c*°0 c*0 €0 ¥3ON1TAD 27240%Hd °9 °1 °S
€°901 a*0 c*cC £ 3NUD LSAYHL *s 1 *¢
$°601 €5~ €G- 8°Y % CN - 3NISNI °% °1 °¢
s*601 €G- €°S 8°Yy € CN - 3NISN3 "t °1 °s
s*601 LS €S 8%y Z Ch - 3NIONT 2 °1 °*¢
$°601 £°s L T 8°*Y 1 CN - 3NI9A3 °T °T1 °¢
9*211 c*0 c*C 1°¢9 ¥v39 INIGNVT *0 °C °%
9°¢ll 0°0 c*¢ 9°¢ = HiMCu9 °C °*Cc*%
g°c11 0°0 00 S°S e HiMOY9 *1 °C2°%
£e*Hel 0°0 0°0 s*Q \N\\ STUSA3S SNIUNVT °C °% °%
g vl 0°0 9°¢¢- £°0 14Vv-uLSNIS INIONVT ¢ °*y °%
€yl ("] g°2¢ €°0 UMd-YOSNIS ONIGAVT 1 °% °%
6°501 0°0 0°0 o°g¢c (*HIVILV *TIN1) SBULVAN3 LAY °0 °t *%
8°601 g°0¢- c*1 s°¢ IvI113¥3A  ONVH 1437 WOAWAN3LLY 8 °C °%
0°601 0°%c- 2%~ 6°¢ VINGZIXCH ONVH 1d37 WUJWON3LLVY °4 & °%
8°601 1 0°02- 9°c IvI1Lu3A idv dOAVANI ALY °9 ¢ °Y
C*801 rAN A 0°%c~- S°t IVANCZIUOH 14y YCAVAN3LLY °& °*t °%
8°601 c°oc¢ <1~ $°t IvIIAu¥3A ONVH LHOIY  WOLVAN3 LIV °*y € °%
0°801 0°%¢ 2°¢ 1 INCZIYOH ONVH 1H91Y w0ivAA3LLY *t °E °Y
8°601 1= cco¢ €'t IVII4u3A QuvMd0d WOLIWONILLVY °C °t °%
0°801 ¢l C*°%¢ $°€ IVINCZIUCH QuvMeUd YUIVANILLIY "1 ¢ °9Y
0°6c1 0°0 0°0 0°9 SOVd SNIONNWT 0 °2 °%
c*6l1 S vy 0°0 s°1 GNVH 1437 Gvd °% °*2 °%
gcecl c*0 S hy- °1 14V QGvd ‘¢ *C °*%
Z A X QYlHi aNno33s iS¥ld

(WN1Vva °d3¥ WO¥d S3HINI) NC1ANVE3INIS 3CO03 (vé¢3¢3}

ALIAVYO 40 ¥31IN3D {SANNOd) LHII3M SSvV1d NOI1d1¥3S3C E14]

$314¥3dCY¥d SSVYW 11vi3C
*€9°Ct°9 3ivd0 € Jovd U/d 87 001 - NOILVYNSIINGS 3SvE = FTIIH3A SAIATd dVNCT

A-56

SD 69-419-4




Space Division
North American Rockwell

N

1°66 91 9°1- £°86 nIISAS NOISIfaUtd NIww °C °C °*¢
1°66 1 9°1- 6°8 HiMO¥9 °*0 °CZ°s
1°66 41 9°1- &6°8 HiMCB9 °*1 °CZ°S
L°68 L°8 [ 5 1°9¢ W31SAS NCIdvZiwnssdwd G °9 °¢
4°66 0°*9 0°8- s°1 *213-5913-S1850ddNS-S41C8=-S1ON J1T1°G °S
L°86 s*2 S Ll- 9°Z ¥CLVIN93y 3urS$S3dd WNIT3H °*01°G °¢
9°86 Sy g°6- g°0 T - FAIVA »93mJ/7931113 13F3d ¢ *Ss °S
8°S6 o°11- 2°01 8°0 JATVA %23HJ/d3171d4 ¢0 °8 °9 °S
§°68 G2l 11~ g8°< JAIVA 43173 3¥0SS3¥d 1303 °L °*°S °S
¢*001 0°0c- 0°0¢ 8°¢ JAIVA 33113t Junss3dd ¢0 9 °S °S
$°G6 (D] 0°s- 9°0 JAIVA 440-10HS IN3IA WHIT3IH °s 9 °G
6*001 $°*9 5°8- 6°0 S914 3 9NIYNL W31SAS 3u¥NSS5¥d ‘Y °S °¢
6° 68 ] c°01-~ 21 L 10ANNCIOSIG 3 430-i0FS "t °*Y °S
g°gs 0°81 0*81- 1°1 - S1INTveE ONLAINNCW dNVL WRITER *C G °¢
0°*2Z8 c*81 g*81- 0°11 YNVLI WOLI3H °1 °S °¢
L°66 €°sl [ & 0°11 WNVL ¥dZIGlXC *0 °% °¢
L°66 0°¢t c°21~ 0°¢ 9N1Y L¥0ddfS dNVvL wW3ZIUIXC *¢ *% °S
L°66 0°91 0°*°91-~ 0*6 ¥NVL §32I01IX0 °1 *% °¢
L°Eb 9°1- €°1 [} W31SAS v3210IXC 3% 13nRd 0 °t °¢S
0°06 6°21 C*L- g°¢ YO1IVIN93y 3Y¥rsS3dd w3Z2IU1XC °8 € °¢
0°001 0°¢1 C*Ztl- $°0 *313 S9i4 1eCddfS ¥3Z2101X0 *L "¢ °S
6°001 0°s¢d c°L~- €0 INNGOIA AIN3IA 1113 dNvi ¥3ZI0lXu °S °¢ °S
G*86 g°a¢ 0°L- 9°0 SSO0W NIVYO 3 17114 w3ZIQIXEC °Ss °*¢ *¢
0°06 c*21- c°L 92 YUV IN9 3y - 3urssSied 1304 *% e °s
0°001 0°0¢c- c*°ce 0°1 *J13 S914 iuLddfS 14rd *e *¢ °S
6001 0°6¢C~- 0°6 €0 1I9NNCO10 IN3A 1113 OINVE 1303 *¢ e °S
§°86 0° 62— 06 9°0 S$CE NIvea 3 1714 dNvi 13nd 1 °*e °¢S
L°66 [ ¥ A | 5 X4 0°11 ¥NVL 1304 °0 ¢ °S
1°66 0*0c~- [\ hdl+F4 0°¢ SNIY 1¥0ddfS$ MNVL 1304 *¢ *¢ °S
L°66 0°%¢- 0°*%¢ c*6 WWNVL 13F4 *1 °¢ °s
4 A X (YiHL GNCJ3S 15414

(WNiVa *43¥ wWOud S3IHINID) NOILINVY¥3N39 30C2 (ves43)

ALIAVYS JO d3IN3ID {SGNNOd) 1HSIIM SSv12 NO14d1%2S30 3G60°

 $311¥3dC¥d SSVh_1Vvi3d
39vd /4 81 0C1 - NCIAVENS13NCD 3Sve - 3131k3A SNIATS dWNOT

°69°0¢°9 31vda 4

A-57

SD 69-419-4




on

i
North American Rockwell

Space Divi

N

0°s8 g* 21 0L €0 GNVH 1H913-1S3Y widv ¢ °*1 °41
0°8L 0°0 0°G- s°1 SINIVELES3d 2 °1 °%1
6°26 0°0 c°0 G°¢ 1v3S 1 1 °%1
€ €01 0°0 c*¢C 6°C¢ NCILVSIAVN CNV 3INVOIFY € °C °¢
€°€01 0°0 g0 0*¢ ~ hiMGYY *C °Llé
€*'€0ot C'0 T ¢*o T ¢ce - Tt TTT T T T e HIMUY9 "1 °*Cl°¢
€°¢0tl c*0 0°0 6°6¢ 10difC 3INVAINY *0 °*t 6
0°s0T1 €°9- 8°¢ $*Z & CN wC1VALIV *0T1°E °6
0°G01 L1°0- C*L g°¢ L ON - uC1lvii1JdV "€ *t °¢6
0°s01 6°2 L6 g*¢ 9 CN - BULIVALIZY *8 °*t °6
0°601 L°L 8°¢ 62 g CN - ¥04VNLIIV L "t ‘€
0°601 6°9 8°C- s T T % CN - ¥U1VNidv *9 °¢ ‘¢
0°s01 L*0 0°L- 52 € CN - ¥LIVALZV *S "€ *6
0°s01 €2~ L*L- 62 2 CN - wllVAldv °*% "t *6
0°601 i1~ g ¢~ G°¢ 1 ON - ¥CiVN13V ‘€t "t ‘¢
6°eo1l 0°0 c*C YL (21907 *1ON1) LINE W0wINOD *2 °t b
G*68 0°0 0°0 g2 (2) SCYAS 3Jivy °*1 € *¢
T c°0 G el T T TGS E T T T T TUUNCIANGTW1STU 3 NCISEIANCGT wiMla 0 0 °8B
1°€6 0°0 (A 8°0 HiMGYS °C °*Ce°y
1°€6 0°0 ce2l g°0 H1IMCY9 *1 *(C2°%
T°¢t6 0°0 021 0°8 IN3RdJ1ND3 U3P0d "C 1 °8§
C°06 c*0 021 0°¢ ShNIelk 3 SNY *2 °1 °%
0°s6 0°0 ce21 0°s  Sy3y¥v3ue 3 SLINJwlS ONIHILIKS °1 °1 °%
0°86 0°0 c* 21 i| T Tt/ T 33%70S w3klad °C °C °*L
0°86 0°0 cec1 L1 HikGY9 °C °*Cc°e
0° 86 c*0 0°21 L1 HikLd9 °*1 °*C2°dL
0°86 0°0 0°21 G- o1 S31w3livd - 32ufCS ¥3MCd C 1 °L
c°86 ceei- g°c1 £°y UNVH 1337 Ar31ivE 2 1 °*2
- 0°86 c*et 0°21 e°8 - o UNVH 1HOl¥ - Az3ilve 1 °1 °2
7 A X aulHL UNO23sS 1S9z
TWN1IVA °43Y hOYd S3IHINI) NOCILINVY3INIS 3003 (vi2%3)
ALIAVY9 40 ¥3IN3D (SONNOd) 1H9I3M SSv1Z NCILdI¥DSHL 30C 2

S31litddlyd SSvVW 11V13C

*69°Ct°S 31va S 36vd

“37d €7 CC1 - NCGILVUNEI4NOZ 3Sve - JIZIHIA SMN1ATd dVROT

A-58

SD 69-419-4




North American Rockwell

Space Division

N

0°%2 9°¢ 13N3-SIVLQIS3Y 0 1 °*1¢
0°%2 9°¢ 1404 Tvnals3y 1 °1 *1¢
0°0 0°CC1l €9EvVd *C ‘0 °gl
c*0 0°001 C9uvd °C "¢ °81
c*12- c*0s 14V - 09¥vd °*¢ °*t °*&1l
0°12 0°0% - e o JuvMyUd - 0Su¥Vvd °*1 °*€ °61
0'0 0°08¢ I3NANOSYSd 0 0 °i1
0°0 0°08¢ M3¥d °C 1 °41
. 0°0 0°08¢ 1071d - LAVACYISY °*1 "1 °.i1
5°91 8°6e SIdNVe 3 SI0WAINCOJ NOILVIS M3¥3l *C °C °*sl
s°91 €°2 H1MCY9 °*0 °*C2°*si
5°91 £°2 HiIMLB9 *1 °C2°sl
56 . SI0GINCD NCILVIS ®3Wd *0 *% °S1
0°Yy S$376V) ‘¢ 4% °sl
0°2 ¥31108INUS JT4L0CHL "¢ °% °o1
5°¢ TCYLINOD ONVH IWNULIVICLE 1 *9 °G1
0°2el SI3INVd INZWNULISNL °C "t °gl
0°L - SAVIdSIU *¢ *€ °6l
0°s R 3eL100tlS 13NVd AVIdS1O °*T °*¢ °S1
0°2 Tv1S303d 0 *1 °sl
0 0°¢ JvaS3G3d 1 _*1 _°si
0- £°6 SNOISiAUud 13NNDSt3d °*C ‘0 °*%1
0- 8°0 HIMCED *0 °C2°%1
*0- g8°0 B HIMGYS °1 *0Z°%1
o- 6°¢ SONIHSINurfd °*u °*2 *%1
21- 2°0 d3iS u3ddli *el*2 °%i
€- 2°0 dd1S ¥3IKCY *21°¢ °%1
‘0 s°¢ 1S3y 1004 °*s *¢ *%1
o 9% J3INNOSE3d ¥Ud SNCLIVCOWOZIZV °C °1 °41
2i- £€°0 , UNVH 1437-1S3¥ KUV °% °*1 °4%1
QY ikl ONOS3S isxld

*43Y WOYd S3HINI) NOIINVY3N3C 3GC3 tv*3¢3)

A11AVY9 £0 ¥3IUIN3ID (SONNUd )} LHOT13IM SSVI1I NGI11d1¥3S3U 3063

$311¥3dCdd SSVw 1IV13C

39vd A/d 81 001 - NCILVUNSIANUD 3Svd - 3TDIFH3A ONIATS YWNC

SD 69-419-4

A-59




Space Division
North American Rockwell

N

L°66 0°0 c*c 0*o0cE AINV113d0¥d 4SFukl 1104 *C °C *S¢
L°66 0°91 0°91- ~ _0-o8l , ¥471GIX0 *0 2 *s¢
1°66 0°91 0°91- c°081 ¥3ZI0IX0 1 ¢ °s¢
1°66 o v2- 0°%2 0021 1304 0 1 °s¢
L°66 c ve- 0°%2 0°021 1303 *1 °1 _°s¢
0°801 0°0 c°0- G" 6 , SINV113d0td 1vNGIsS3¥ G °C -1¢
0°801 0°91 c°91- %G o v3Z10IXC-SIVrGIS3y *C "¢ °1¢
0°801 0°91 0°91- v ‘ ¥32101X0 1VNQIS3y °1 *Z °lc
z A X Ud Ikl UNCJ3S  1S¥Id
(NAIVG 338 wO¥d SIHON1) NOIINVY¥3N39 30C2 v*3°3)
ALIAVY9 40 ¥3IN3D (SANNDd) 1HO13M SSV12 NOlid1t3S30 Jcus

B Sz14y3d0ta SSVh 11V13Q

°69°Ct°*9 3ivd L 39vd I/d €1 001 - NCILveN9I3INCI 3sve - 3131k3A SNIATS ¥vNA

SD 69-419-4

A-60




Space Division
North American Rockwell

L\

00 0°0 6*0 8°0 INIWNLYVAWOD INIONI-dCL °*1 *% °¢
9°0 €°0 £°C 6% °SidNS Y¥NVL ¥3ZIGIXG 3 13rd °C "t °¢Z
0°0 0°0 0°C UMY YNVl 432101X0 ‘¢ "t °¢C
0°0 0°0 Q°C 62 S1dCddNS MNvL 134 °*1. *t °¢
61 8°0 8°0 6°01 SWrC4ivld UVUIAVd *0 *¢ °¢
1°0 1°C 1°0 8°¢ T T wWd031V1d CVO1AVd 14V °*C¢ °¢ ‘¢
1°0 1°0 1°C 1°¢ WUC41V1d GQVO1AVd QuVMEXUd °T1 *¢ *¢
50 %°0 b*C o°¢el 3¥N1INYLS NEki-AYdEvVd °C °1 °*¢
0°0 0°0 c°C 6t XCd IvdiiJdnels-13NVd d01 *6c°il ¢
c*0 0°0 0°cC s°0 Jef13064S-13NVd ONVH 1431 °8¢°1 *¢
g°0 0°0 0°0 s°0 X08 Ivd0LZNulS-13NVd ONVH LH91ldY *12°1 °¢
c°0 0°0 0°0 6°0 - XC8 IVuNiJNnalS—-13NVd HY i3V °*9¢°1 *¢
0°0 0°C 0*Q 8°0 XCHY IVENLINYELS~-T13INVd HT OMd *92°1 °*¢
0°0 0°0 ¢*Q L°0 XCY IveNidNYiS—-13Nvd H1 i3dv °*%2°1 °¢
0°0 0°0 0°C 1°0 XCo IveNlJdnuls—- 13NVa KY GF4 *el°1 °¢
c°0 0°0 c°C 50 XCH IvuN1JINTAS—-14NVd L4V *d2°1 *¢
0°0 0°0 0°C §°0 X049 IvunisnNeiS-13Avd dM4 *1¢°1 °*¢
0°0 0°0 0°0C €°0 T 39 13371-S<14 1uGddfS ¥GiVANILLY *21°*1 °*¢
0°0 0°¢C 0°C £*0 7 IH91Y-S914 1d40ddrS dOLVANILLY *11°1 °¢
0°0 0°0 c*C £€°0 937 13dV-$914 Lu0ddlS wOIVONI LIV °*CI°1 *¢
0°0 0°0 0°C €0 931 GM3-S01d 1d9GddNS BUAVAN3LIVY ‘6 T °¢Z
0°0 0°0 0°0 €£°0 dfl 1431-S914 1tCccflS WULVANILLY °*8 °*1 °¢
0°Q 0°0 0°0 €°0 N IH91v-SY91id 1¥CddNS BOLVNNILLIY *L °T1 °*¢
0°0 0°0 0°0 €0 ¥dh 13V-S€13 1eCddfS wOiVAN31lV °*S °1 °¢
00 0°0 00 £°0 YdN M4-S914 1d0ddFS YOAVONI LAV °s °*1 *¢
0°0 0°0 c°C 5°0 GNVH 1337 INAOW XIUHS °% °1 °¢
6°0 0°0 0°C 60 GNVH 1HS1u INNCGKW %J0KS *¢ *1 *¢
0°0 0°0 c*C s*0 13V INDOW XJCRS *2 °1 *¢
0°0 0°0 0°0 60 QuvMu04 INNOW XICKS °*1 °1 °*¢
MV A 110% HIL11d Gy 1K1 CNO 23S 1svld
Y3IBNTN {a39vies 1333 9N 1S) NCTIVYIN3S SGC3
310N VILY3INI 4C IN3IWOW (SGANCd) 1H9I3M 1IN3Y¥YND NOILdI¥3S3C JaLs

$311¥3dC¥d SSVW 11VisC

‘69°0c°9

31va

1

Javd

1/d 87 001

NCI11VUnNSTINOZ 3Sve - 3TJIH3IA ONIATS WVNM

A-61

SD 69-419-4



Space Division
North American Rockwell

L\

0°0 0°cC 0°0 g1 GNVH 1HOIY GVd *¢ *2 °*%
0°0 0°0 c*0 s°1 GoVMgUd-0Vd *1 *2 °%
1 0°1 c1 0°2¢ $S37 vull1onuds *C “1 °%
0°0 Z°0 0°0 5*g ONVH 1337-$371 °% *1 °9
R 2°0 00 2g°C_ 8°Ss I P &1 k= B S S
c*0 20 0°0 S°s GNVH 1HOT¥-9371 *¢ °1 °%
2°0 0°0 2°0 5 CavMB04-S47 1 1 °%
6°1 1°1 1°1 0°11 ANCILD3L0¥d TVINIWNCRIANS °C *C °¢
0°0 0°0 0°C 0°1 HIMLYY ‘0 "Ll t
0°0 0°0 cec 0°1 HibLES *1 *C2°t
6°1 11 1°1 - 0°01 S CNULAVINSNE ‘L *1 *€
1°0 1°0 1°0 180 SNV 83Z1GIXC NOUIIVINSNI *¢ °1 “€
1°0 1°0 1°0 1 WNVL 1303 NCIAVINSAI ¢ °T °¢
0°0 0°C 0°0 g°1 YAV WN113k-NUTIVIASN] 1 °T °%
9 ¢ 1 51 6°9¢ 3ur130u1S ALUE °C °C °¢
0°0 0°0 c*c b FINLYD °C *(2°¢
0°0 0°0 C°C  MUE HIMLYY *1 *Cc°2
c*0 0°0 0°C 0°¢ JeR1INELS AGVGAUZIS 0 *9 ¢
c*0 0°0 0°0 0°2 JYNLSFYLS AWVOROI3S T *9 *¢
c*g 0°C c°C L°2 INIh1dVohU3 3NISNT °C °% ‘¢
0°0 0°0 c°C %0 1oVahCd SNIONI- *013-SL1IUE-SIFN “CL°% *¢
0°0 0°0 c°c 1°0C INIONS-30ULS ONVE 1437 6 *% *¢
0°0 0°0 c'c 1°0 WidVdn03 3NIONI-301S UNVH LkS1d B *% °¢C
c*0 0°0 0°C €°C dh02 3ANISN3 301S ONVH 1HOLa 14V L *% *2
0°0 0°0 0°0 £°0 VdwUD 3NIEN3-3GIS GNVH 1337 GM3 °G °% °C
0°C 0°C 0°C 2°0 Vdw0d INISNI-3GIS CANVH 1337 14V °S *% °¢
0°0 0°0 G cC z2°0 dWUJ 3INION3-301S ONVH 1HO1B GM3 % *% ‘¢
0°0 0°0 c°C 1°0 INIRIEVAWUD 3NIONI-3CIS Q4 e % °2
0°0 0°0 0°C 1°0 CIN3IW1¥VIWCD 3NION3-3GIS CYVHEOS ¢ % °¢
MV A 110y F211d GYlIHL ONC23S  1S¥ld
YIONFN _ (G38VACS 1334 Sn1S) NO1ive3N39 3002
310N VI1¥3NI 4C AIN3WOW (SONFUJ) 1HOT3IM LN3¥uNI NOL1d1¥3S30 EN e
 s311%3dC¥d SSVW_1IV13IC o
“69°0€°9 3ivd ¢ 39vd 1/d ©1 001 - NOGIAVEAYTINCT 35ve - 310IH3A INIAT3 dWNC

A-62

SD 69-419-4




North American Rockwell

Space Division

L\

€°0 20 ¢°C g°ct S31d0SSacZv 3 S3NIONT *C T °¢
0°0 0°0 c°cC rARH 213-S914-S16U-SAFN-SdI12 *T1°1 °*¢
0°0 0°0 0°C €0 GTICIINYIW 9ON1T6NCD W3Z10GEX0 *01°T °9
c*0 0°0 G°C €°0 GI0JINVR ONI TafiCD 13fd ‘e "1 °G
c*0 0°0 0°0 9°Z S3INIT 13N 476IX374 °6 °1 °S
c°C 0°0 0°0 9°9 ) - CS1I%Ovdsg JUMANUL 10 3 HOLld ‘L °1 ¢
0°0 0°0 0°0 £°0 TV Y8 & VR R PV T 1V B B
0°0 0°0 c°C €2 INUD LSNEkD s 1 °s
0°0 0°0 c*C 8°Y % UN - 3NISNT °*% 1 °¢
0°0 0°0 0°C 89 : t ON — 3NIONT ‘t °1 °G
c*0 0°0 0°0 gy ¢ CN - 3NIYNI °*2 *1 °¢
Cc°0 0°0 0°0 8°y T CN - 3NISNI 1 °1 °s
%L S*y Gy 1°¢s ¥V3S ENIGNYT °C °C °%
0°0 c*°0 0*0 $°g HIMUY9 °*C *CZ°%
0°0 0°0 c°C 9°¢ RiMUYE T *(2°%
1°0 0°0 1°C $°0 SYCSNIS SNIUNV] °0 % °%
c°0 0°0 0°0 €0 L1AV-YCSNIS SNLIGAVY 2 *4 *9
c°o 0°Q 0°0 €0 e UMd-BCSNIS ONIGAVT *1 °% °9
0°¢ 9°1 CRA 0°8¢ T o TUPHIVILIV *ION1) SYULVAN311V G g€ °*9%
0°0 0°0 0°C g°¢ IVILLE3IA ONVH 14371 BULVOAN3LLY 6 °*t °%
0°0 0°0 c*C S°¢ VINCZIvCH UNVH L1447 WUIVEN3IALV *4 ‘e *%
0°0 0°0 c*C 5S¢ AVO11¥3A 13V GULVAN3LLY *9 ‘¢ °%
0°0 0°0 0°0 s°g IVINCZI®UOH 14V SULVAN3 LIV °*S °*t °*%
0°C 0°0 (R (241 IV314u3A UNVH LHOIE  EGIVNNI ALV °% °e °%
0°0 0°0 0°0 s°¢ INOZTYCH ONVH 1H91® wGAVAN3ILLV *E °*¢ °%
0°0 0°0 0°C s°¢ IVI11d3A QUVME0d  wOAVAN3LLY *¢ °*¢ °%
0°0 0°0C [ S°¢ IVINCZIHCH GUVMYUS  wUAVONI LAV °1 € °%
9°¢ [ €1 0°9 SUVd SNIGNVY °*C *2 *%
Cc*0 0°0 a°C g1 GAVH 1437 OVd *Y *Z °4
c°C 0°0 0°C s°1 14V dvVd °r °*¢ °*%
MV A 110y HIL1d Gulki CND33S 1Seld
Y3IBWIN (G3¥vNBS 1334 9N01S) NCI1v¥3N39 30032
310N vI1¥3N]l 40 1IN3WOk (SGNMOd) LIHSI3M IN3YdN3 NOILd1%ZS3C 3002

°69°0¢c°9

3iva

€

39vd

S311¥3dC¥d SSVW 1IVI3C

I/d 871 001 - NCILVENSIENCT 3Sve - 31D1HIA 9NIATd dUNCI

A-63

SD 69-419-4




Space Division

N

North American Rockwell

|
|
|
|

S*L (X4 A4 £°86 TWALSAS T NCISTNdGed NIVW 0 G °S

c°0 0°0 0°0 6°8 HIMCYY °0 *Ul°S

0°0 0°C 0°C 6°8 HIMCYY *1 °(2°¢

L1 21 1 1T°9¢ - nIlSAS NCILIVZIwhSS3ud *C °*S °S

0°0 0°0 0°*C s°1 *313-5914-SL8UdaNS-SLTCE-SIEN =TT1°9 °¢&

c°0 0°0 0°C 9*Z vCAv 93 IeNSS3dd wWRLIT3H °CT1°9 °¢§
0" T 0*c T o0f0 8°0 o B TUUUUGATVA ND3AHI/ZW31713 1403 e 9 s

c°0 0°0 0°0 §°0 JAIVA XJ3HI/Y31114 ¢0 °8 9 °G

0°0 0°0 0°C g8°2 GATVA 431 14t 3¥fSS3vwa 1304 *L °S °S

0°0 0°0 0°C t°¢ FJAIVA 434113tw 3Juhssddd ¢0 G °S °S

0°0 0°0 0°C $°0 IATVA J40-40KHS ANIA WRIT3H °6 °% °¢

c*e 0°0 0°0 6°0 Syld 3 SNI®HL WILSAS 3rNSS3ed *Y °9 °S

0°0 C¢*0 0°0 rd S CoTTTrTre T TIOINNGISTC 93 336-1FHS "¢ °S °S§

0°0 0°0 0°0 1°1 S13>Ivdd ONLAINAUW MNVL wWrITI3H °¢ °S °S

1°0 1°0 1°0 0°11 ANVL WAIISH *1 °9 °*¢

1°0 1°0 1°C 0°T1 YNV1 va/Z101X0 ‘0 °% °*¢

¢c°0 0°0 0°Q 0°¢ 9NIY 140ddNS >NVL ¥d210IX0 *2 *% °*S

10 1°0 1°0 0°6 WML edZIUIXg 1 °y °6

i°0 9°0 Z5C T T T T T TTgeg T T T T T T UTTRALSAS w3710IXU Y 304 0 T *S

0°0 0°0 0°0 92 WOIVIN93y 3eNSS3vd w3ZILIXO *8 € °S

0°0 0°0 0°0 $*0 *513 S94id leGddinS waZlUIXG °L *e °S

0°0 0°0 0°0 € C INNGC10 IN3A 1113 YAVL ¥aZiGiXU °9 °*t °S

0°0 0°0 c°0C 9°0 SSOE NIvY¥g 3 1714 ¥3Z1GIX0 *S € °6S

0°0 0°0 0*C 9°¢ - o B ~ ¥C4vIN93x 3wNSS3ed 1304 9 e 6

0°0 0°0 0°C o1 21378913 1y¥LdaeNS 13r3 ¢ ¢ °¢

c°0 0°0 0°0 €°0 LJI3NNO21Q IN3A 1703 ¥AvVL 1303 *2 "t °s

0°0 0°0 c°C 90 SSCY NIvYU 3 17114 MNWL 1304 °T °¢ °¢

1°0 1°0 1°C o 11 WNV1 1404 °C ¢ °S

0°0 0°0 o°¢C 02 9Nl d L1d¥0ddNS dhvL 1314 *¢ *¢ °S
- 1°0 1°c 1*0 0'6 o S WNVL F3nd "1 °*¢ *¢

MV A 10y HOL1d Udlhki CNUJ3S isvid
CELTL {a39vnbsS 1334 9N1S) NCI1IVESN3S 3007
310N VIL1Y3N] 3C IN3IWUW (SUNNCG) LIHSI3M LIN3¥YNJ NOILdIYIS3C 30Ce
~ S311¥3dC¥d SSVW 1IV1IdG
*69°0€°9 31va 3 39vd T/ d 81 001 - NOILVENSIANOT 3SvE8 - J101HIA 9r1AT3 dwNl1

A-64

SD 69-419-4




m
§T
[]
£
S5
[ ]
Q
2t
nz

N

0°0 0°0 c°C £°0 UNVH 1H91¥-1S3d WiV € °*1 °%1
0°0 0°0 0°C s 1 SINIVYLSIY ‘¢ °1 9l
0 0 0°0 0°0 ¢ 1v3s 1 *1 *ul
€°0 €°0 €°C 6°2% NCIAVOIAVN OUNV 3INVAINY 0 °C 6
0°0 0°0 0°0 . ¢cog e HIMLEY *0 *0Z°6
0°0 c°C 0°0 0°t HIMGE9 T *C2°6
€°0 £°C €°C 6°62 1NGING 3INVAIFY °C € *¢
0°0 0°0 0°C s°2 8 CN  wGIVNIIV °*Cl°E ¢
0°0 0°0 0°0 5S¢ Z CN - d40LVAIOV 6 "t “€
c°0 60 0°0 s°2 § CN - ¥YCIVALIV °*8 °*t °6
c*°0 0°0 0°0 G°2 N ) S Ch - ¥CAVALIV *L *E *6
0°0 60 0°0 s°¢C % ON - dClVA1JV °S °*t 6
0°0 0°0 cec 5°2 € CN - dGIVALIV S °€ “€
0°0 0°0 o°c 6*2 ¢ UN - YOLVOAZV % °¢ ¢
0°0 0°0 0°C [°4 T CN - dCIVNLIZY ‘e °*t *¢
0°0 0°0 0°C vl (21907 *7T081) LIND 1GYINOD °¢ € "6
0*0 0°0 0°0 §°2 . (Z) SUYA9 31vd *1 *€ °6
0°0 0°0 c°C 88 NCILNBIe1SIU 3 NGISUIANUD u3PGd °C C '@
0°0 0°0 0°0 8°0 HLMOYS *0 *02°Y
c°0 0°0 0°C 8°0 HAMCY9 *1 °*CZ°§
c*0 0°0 0°0 0°8 ININdIN03 u¥3M0d ‘G 1 °8
0°0 0°0 cecC ot SNIWIK 3 SFE °C °1 °§
0°0 0°0 0°0 0°s SY3INVIEL 3 SAINJYID YUNIHOLIMS *1 °*1 °8
S0 S°0 0°c Lul 32uNLS ¥aMid *C *C °L
0°0 0°0 0°0 L1 HINCY9 0 *02°L
0°0 0°0 0°0 L°1 HiMUY9 °1 °Ce°L
) $°0 0°0 9791 S3iu3i1vd - 3.d4F0S ¥3Mld *C °1 °L
0°0 0°0 c°C €8 GNVH 1437 - Au3iive *2 °1 *4
0°0 0°0 g*c €8 o GNVH 1HOTd - Ad314VE °T °1 °4
MV A 110% HO11d Q¥ 1H4 ONGD3S  iSuld
¥3IEWNN  (03¥VNES 1333 <n1S) NCI11Ve3N3S 3002
310N VILY3INI 3C INIWOW (SGNFUG) LHOIIM LAIWYND NOI1d1¥J$30 Jacs

$314¥3dldd SSvW 1IVvidd

*69°0c°9

3iva S 39vd

1/d 81 001 - NCIAVEN9IINGD 3SvE - 3121k3A 9NIAT3 dWNC

A-65

SD 69-419-4




-
3
X
Q
c &
O c
(2]
-3
(o Y=
[V IR
[8)
gt
wnwZz

n

0°0 00  ¢0°c - TTgee T T T T T TR A-savGIs3Y 0 Tt
0°0 0°Q c*C 9°¢ 1303 vNCIS3y *1 1 °*l¢
86l £°01 £°Cl 0°001 L9Yvd *C °C °*8l
§°61 €01 €°Cl 0001 COuvd ‘0 °t °61
%°0 %0 %0 0°Cs 14V - (938Vvd *Z °*t °ul
9°0 4%°0 0 0°Cs (yVMris - C9evd T e °8T
011 BCACE AL G 0°08t T 7T 33NN0SEdd fC C0 Ll
011 9°8 syl 0°06¢ M3ud *C *1 °¢L1
0°11 9°g G 91 0°08¢ 107T1d - LNAWNCYASY °*T °1 °LlI
3°0 1°0 Z°C 8°6G¢ SI3NVd 3 SI0WINCS NCIAVIS M3ed *0 0 °sl
0°0 0°0 00 ¢ HiIMLYS *0 °*0c¢°si
0°0  C°C 0°0 £°e HIMUGY9 °T1 *02°sl
Z2°0 Ve UTTTCSCT T T T gy T T T T T T S0daNG Y NULAVES M3ed CC Y Csl
0°0 0°0 c*C 0°%Y S318VI *€ *% ‘sl
0°0 0°0 0°C 0*e 43 TI0WANGD 3T7Li0akl 2 % °sl
c*0 00 0°0 St FCeANGD GNVH IWNCI1IVICE °*1 °% °sl1
c*0 0°0 0°0 o211 STINVd INAWNTLSND 0 °*t °*¢ol
0°0 0°0 Q¢ 0+ o . savIdS1d g e °sl
- 0°0 0°0 c*C u°s JuanNidNolS T13NVd AVIASIG *T *€ °sl
00 0°0 0°C 02 Ivi$303d °C °1 *sl
c°0 0°0 0°C Q°¢ Iv1SdCdd 1 *1 °gl
L0 20 8°0 £°6 SNOISIAUEd 13NAOSu3d ‘0 *0 °*%1
c*C 0°0 0°0 g°0C HIMCdE9 *C °*0e°%1
0°0 0°0 0°0 8°0 o L B HiIMGRY *1 *Gc°91
0°0 1°0 0°cC 6°¢ SENTERSINGRd *C *¢ *91
0°0 0°0 0°cC 2°0 d31S ddddN *el°*¢ °*%i
0°0 0°0 0°*0 2°0 d31iS ¥YANGT 212 °H]
0°0 0°0 0°C K3 1S5s lubad °g ¢ %1
c*Q 1°0 1°0 G*y T3INNOSEd0 wCd SNCILVGOWLIZV *0 °*1 °*91
R 6°0_ 0°0 g0 0 o _uUNVH 1331-1S3u W¥v "% °1 °%1
MVA 110y HOLld UYikl UN023S 1syl3
Y3IEWON (G3¥vVNdS 1334 <n1S) NCILVY¥3IN3S =002
310N VILY3INL 50 AN3WOW {SGNACdE) L1HO9I3M 1N3YENT NO11dI¥dS3C JGuc:
,‘ . . .. S3lyr3cCro SSVW 11V13C e
*69°0c°9 31VU 9 39vd 97d 67 001 - NCILVUN91dNGT 3Sve - 3FT21HIA On1ATI dVNAT

A-66

SD 69-419-4



North American Rockwell

Space Division

0N

SD 69-419-4

A-67

L°6 6°%2 6°%2 0°00¢ INV1T3dCr0 1SATHL 1773 *C *C *sc
00 0°0 0°0 0" CHl  w3dZICIX0 "G 2 *s¢
0°0 0°C 0°0 0081 - T - o ¥3ZI0TX0 1 "¢ *%¢
0°0 0°0 0°C 0*02i Bl 1504 °C "1 cse
0°0 0°0 cec 0°021 1304 1 1 °s¢
1 0 "¢ 0°6 .: SINV113d0¥d 1vNG1S38 G °C *1¢
0°0 0°0 0°C b v3210IXC-SIVAGISTY *U *¢ *l¢
0 0°0 0°C v's L - vIZIGIXC IVNUIS3Y 1 *Z °*1¢
MVA 110%  HOL1d  QYIKL  ONC23S  1S¥I4

¥3IGWNN  (03YVrBS 1334 9Nn1s) NETIVE3INZE 2002

310N VILYINI 4C INIWOW (SCNNOd) LHE13M IN3H¥NID NCILd1¥DS$3C JeLs
$311%3dC¥d SSVW TIV13G

T 9 0E9 - 31va L 38%d T Wd d1 00T - NCIAVYNSTANUGS 3Svd - JT3THSA ONIATS VNGl T




’ Space Division
North American Rockwell

DETAIL MASS PROPERTIES

370-POUND PAYLOAD CASE

A-69
'SD 69-419-4




Space Division
North American Rockwell

L\

¥*101 Cc°0 0*0 8°0 INdWluvaWOl 3NIGON3-dCi 1 % °¢
0°001 g°1- 8°1 6y *S1dNS MNV1 w4Z1QIXU 3 1304 °0 "¢ °¢
0°001 0°61 0°G1— %<2 SNVL wallUIX0 *¢ ‘e *¢
0°001 0°81- 0°81 5°2 S1YCdditS 2NVL 1403 1 >t °¢
0*00T  6°0- 6°0- e*o0l SWrCd41vld QVLIAVd 0 *¢ *¢
0°001 = S°*91- ¢*91—-  8°S T T T T WdDd1vid GVUAvd 1dv ¢ *¢ °¢
0001 rAFR! rAd B 1°¢ WHCH1V1d CVOlAvd duvMeCd °1 ¢ °*¢&
L*001 1°0 1°0- 0°¢l JUN13NYLS CaHL-A¥uv) *C 1 *2
0°96 0°0 0°0 €°¢ XLY IvaNiJ(glS—-13NVd dul *€C°1 °¢
2°86 1°%1- o°1- $°0 3NL3NYLS-T3Nvd GiVH 1z37 *8Z2°1 °¢
2°86 141 0°1 S0 xOUb IVENLi1idiS~-13Nvd CGhVH 1H9IY *LZ2°1 °c
2°86 8°6 g°8- 60 T T T T T T T T UXBy IvEnilnelS-14hva Ht 1av "9¢°1 *¢
2°86 8°8- 8°8 8°0 XLE IvUN12NEkS~13NVd KT GMd *s2°1 *¢
2°86 2°6- 26~ L°0 x(d IVYliiJdNgdlS-13Nvd HY 1dv *%¢"1 *¢
2°86 2°6 2°6 1*0 XCd IVoNLJNuls-13NVd Ha GMd *tc*1 °¢
2°86 0*1- 1*41- $*C XCd IVuNLINviS-13Nve dav *&d*l °¢
2° 86 0°1 191 $*0 B X0t IVEN4A308LS-T13NVe UM4d *12°1 °¢
s*%11  C°B8l- 0°0 €0 S e T g T3 691d 1elddNS ULVALIIIY 2T C¢
s°H11 0°8¢ 0°0 €°0 7 1H91¥-$91d4 1d0ddrs wuivnndliiv *11°1 °¢
s°411 0°0 C*82- £€°0 937 14V-$91id4 laCddlS wLIVNNDLIAV Q11 °¢
A2 i 0°0 0°8¢ €0 937 GM3-S913 LouddnS “ULVONILLY € °T °*¢
6*86 0°%1- 0*2- €°0 dN 1431-S914 1¥CddhS wUivANILLY °*8 1 °2¢
S° 86 0%l o'z €0 N 1H9IE-S914 LuCddNS wULVONIRLVY *2 T °¢
686 c*¢- 0°%1-  ¢°0 ST T T ST S T T N 13v-S913 1eCdohiS BULVANILLY 9 T ¢
$°86 0*2 0°%1 £€°0 ¥dN UM4-SSid Ld0ddnS wULVONSLLIV °*S °1 °¢
8°011 5°g- C*0 $°0 ONVH L1447 AINNUW »30HS °*% *1 °¢
8°01(1 5 8 0°0 $*0 GNVH L1HOI1Y INNUR »JGHS ‘e 1 *¢
g°011 0*0 66~ 5°0 13V ANOOW %ZURS ¢ *1 °2
g°011 0°0 s*8 &*0 o QdVME03 LINAOW 2JOHS °T °1 °¢

yi A X 0Y1HL ONDZ23S 1Svuld
(Wh1va °33Y9 wOo¥d S3HONT) NOTINVYU3N3IS 3002 v3iJ%3]

ALIAVY9 40 ¥3IN3D {SONNQd) 1HYI3M SSVY1D NOI1d18253C 3003

S31ivu3dlLyd SSwwW 11vi3dd

*69°0c°9

31vda

1

39V d T T 74 81 OLE = NGIAVEnST3INuD 3SVY - 310TH3A INTATS dwNAl

A-70

SD 69-419-4




’ . Space Division
North American Rockwell

SD 69-419-4

A-T71

0°621 '3 A 0°0 S°1 GNVH 1H9IY dvd °*c¢ *¢ *Y
0°6C1 0°0 S hYy S*1 GevMd0d4~-CVd °I *°¢ °%
0°stl 00 0*0 0°*¢2¢ SY31 Ivulfiifiuls *C "1 *Y
0°s11 8°91- 0°0 $°¢ UNVH 44371-<37T *H 1 *9
0°st1 0°0 B 91— GG o 4dv=€37 ‘v 1 °4
0°sltl 8°91 0°0 S°¢g ONVH LH91¥-937 ¢ °1 °*%
0°611 0°0 8°91 S°*S JuvMa04-937 1 1 °*°v
$°96 0°0- C*0 0°11 NCILD31U0dd TVAINSWNCEIAN3 °*°C *C °¢
$°96 0°0- 0°0 0°1 HiMUuS *C °Ccl°t
§°96 0°0- 0°0 c*1 HiMLYS L *CZ°¢
$°96 0°0- c°0 c°01 o NDLAVINSNI G T €
1°66 c*°91 0°91- 1°y ANVL o3ZIGEXC NCIAVINSANIL e *1 °t
1L°66 0°He- 0*%2 1°Y ANVY 1303 NwULIVIASNE 2 T °¢
0°¢8 C*°81 081~ 8°1 hVL WONII3h-NUBIVIOSNTE 1 1 °¢
8°001 S°0- c*0~ 6°9¢ 4u04JNYLS ACLw *C *0 *¢
9°001 S°0~ 0°0~- L 2 3 KEi¥LYY 0 *CZ°*¢
9°001 $*0- 0°0- vt L HiMLYY 1 *Cece
0°001 0°¢ 0°0 c*¢ JuN130elsS AGVANOISES 0 *9 °¢
0°001 0°0 0°0 0°2 S3012NYlS AYVOANUI3S *1 *9 °*°¢
2°%01 0*°0 c°o L*°¢C INIWIYVdAWOJ INIENT °C °y ¢
€°601 0°0 0°0 %*0 LUVdWED 3NION3 - *J13-S1T708-SLINN °*CT1°% °¢
€°S01 L6~ §$°0- 1°0 SNIONI~3Q1IS ONVH 13537 6 °% *°¢
£€°601 L6 $°0 1°0 5 WidvdWOd 3NION3I-JG1S ONvhH JHIIY °8 °*°Y °¢
£°601 9°g 9°Gg~- £°0 dhw0Z 3N1I9N3 301S GANVH 1HO1Y 14V °*L *°% °¢
£°6s01 9° G- 9°¢g €°0 VdWC3J 3INISN3I-3GIS ONVH 1437 OMd °G *°9 ¢
€°S01 c*9- 2° 9~ 2°0 VdWOIJ INIONI-30GIS GNVH 1437 14V *G *4 °¢
€°s01l ¢*9 2*9 ¢°0 dW03J 3NION3-30IS ONVH LHIIY aMd *°4 4 °¢
€°S01 S°0- L°6- 1°0 INIWLEVARWOD 3NIOYN3-3QIS i3V °*¢ °¢ °*¢
£°601 6°0 L°6 1°0 ] CINIWLYVAWCD 3INIONI-30UIS QYvVMeUd "¢ *% °¢
1 A X QY IH1 QNGO 23S 1S¥ld
(WN1IVG °*43¥ WOYd S3HINID) NOIINVY3IN39 3403 (véd¢3)
ALIAVYE9 40 ¥3IN3ID {SONAOd) L1FE9I3M SSv1) NOI1d1d3S3G 30C3

$31i¥3dCdd SSVW 1Vvi3d

*69°0€°9 3i1va ¢ 39vd U/d &1 0it - NCIIVENOI4ANOD 4SVE - 31DIH3A SN1ATd dWNC1




Space Division
North American Rockwell

N

!
i
|

9°101 0°0 G°0 g° et $ITYLSSINIV 3 SINIINT “U °T °6
$*%01 0°0 0°0 21 513-5914-$4TCE-SINN=-SalTJ *L1°T °S
5401 s*9 $*9 £°0 GIUINVW 9NITefUD ¥3Z1G1X0 °CI°T °s
S %01 S 9- G 9= t°0 CTu3INVe SNITalCd 133 '€ °1 6
s°%01 0°0 0°0 9°2 SINIT LaINT 37€IX374 °€ 1 °§
L°S01 c*o 0°0 9°9 S13%Ivyy J0uINOD 17U¥ 3 HILId *L 1 °§
llt g* 2ol o°¢  ¢e T g0 T T T ¥3GNITAD 3TTICYRL S T °S
£°%01 0°0 0°0 €°2 3n0J 1SNohL °s 1 °§
$°601 £°6- £°6- 8% % ON - INIUN3 °% °1 °¢
S*601 £ - €% CRE) ¢ Ch - 3NIZNT "€ T °§
$°601 £ £°¢ R 2 CN - 3INISNG *C 1 °§
s°601 £°S £°6- 8°Y - T CN - 3NISNI *T °1 °¢
9 ¢11 c°0 0°0 1°¢9 ¥V39 ONIGAVT 0 ‘C °%
9°211 0°0 c*c 9°g HIMC¥9 *C °*C2°Y
9°211 0°0 0°0 9°¢ HIMUYY °1 *C2°%
YA 0°0 0°0 S0 SUCSN3S ONIGNVT °C % °%
2R TA 0°0 9°2¢- £°0 14V-¥CSA3S SNIGNVT ¢ *% *9
gyl c*0 9 2¢ £°0 B - - - UM4-tCSA3S ONIGAV] °T °% °*%
6°901 0°0 c*o 0°8¢ (*HIVIIV *1ONI1 SYUIVANILILIV °C ‘€ °9%
8°501 0°02- 2°1 5 IVIIL¥3A  GNVH L4371 WYULIVANILLV *6 "€ °9
0°801 0°Yy2Z- 2 2- S°¢ VAINGZ1YCH UNVH 1437 BULVANSILIV ‘L € °%
8°601 -1 0°0¢- 3 IVITLiw3A 13V YULIVINI11V 9 ‘€ ¥
0° 801 2 e- 0 42~ S°¢€ IVINCZIYUH 14V YOLVANI ALV *S *€ °%
8°501 0° 02 2 1- S o IvaIl¥3A ONVH AH9IY  BULVONILLY *% ‘& 9
0°801 0°%e 22 3 INGZTHYUK CNVH 1HOTY WOLVANILLIV °t & °%
8°s01 z°1- 0°02 s°¢ IWIILY3A QUVMB0d  dULVONILLY *C "€ 9
0°801 2°2 c*ve 3 IVANCZIWUH U¥VMYE0S  wULVANIIAV T ‘& %
0°621 0°0 0°0 0°9 SUVd SNIGNVT *C °¢ °%
0621 S°hy- 0°0 s°1 GNVH 1437 Gvd % *Z °¥
0°621 0°0 S hh— s°1 - B - 14V QVd ‘e *2Z °%
2 A X G¥1HL GNO33S 1Syl
(WNLIVG °33¥ WOud S3HINI) NOTINVY3NID 3GO02 (vi3'3)
ALIAVY9 40 ¥3IN3D (SGNNOJ) LHII3M SSV12 NUILdIYIS3C a6es
— S311%3dCY¥d SSVW 11vi3C
“69°0£°9 31v0 € 39vd /d €1 0LE - NUILVUNOLIANCD 3SVE - 3101H3A 9N1AT3 WVNCT

A-T2

SD 69-419-4




’ ' Space Division
North American Rockwell

1°66 1 9°1- £°86 W31SAS NOISTNdOwd NIVW *0 °*C °*¢
1°66 %1 9°1- 6°8 HiMGY9 *C °*CC°*S
1°66 %1 91~ 6°8 HIMC¥S °1 °Cc°S
L°68 L*8 S*6- 1°9¢ W3ILSAS NCI1VvZIenSS3d¥d 0 *°9 °¢
$°66 0*9 0°8~- s°1 *213-5S13-S480daNS-SLTCHU-SIAN *F1°9 °S
L°86 4 S°L- 9°¢ VOLVING3IY 3dNSS3dd WNIT3H *C01°S °¢S
9°86 9y 66~ 8°0 JATVA 2ID3HI3/u31I3 1364 *€ °y °s
8°s6 011~ 01 8°0 JATVA ¥J3H3/¥3171d ¢0 *8 °9 °*s
$°68 s°Z1 ¢ 1l- 8°¢C JATVA 331173 JuNSS3¥d 1305 ‘L °9 °s
0* 001 0*0c~ 0°0¢ 8°¢ JANTVA d3113¢ 3dnsSs3dd cU *9 °6 °¢
$°66 $°8 0°6- 9°0 JAIVA d30-10HS IN3IA KWNITEH *S °9 °S
$°001 $°9 $°8- 6°0 S914 3 9NIGNL W31SAS 3uNSS3Yd °*% °G °¢
$*68 (] 0°01- FAd | IJ3INNCISTA 3 430-1FFS "t °9 °§
0°es 0°81 0°8l- 1°1 S13NIvue INLINNOK %NV WATT3H *¢ °9 °S
0°Z8 ce8l 0*81- 0°11 MNVL WNET3H 1 °*6 °g
1°66 £°al [ & 0°11 NV ®3Z1C6IX0 "0 *% °¢
L°66 021 g*21- 0*¢ ONIY 1d0dafiS XNVL ¥3Z71Q1IxU °¢ °% °¢
L°66 0°91 0°91- c°6 WNVL W3ZICIX0 *1 *% °¢

L°t6 9°*1- 6°1 (] ‘ W31SAS v3zZ1dIX0 3 1363 0 °*t °s

0°06 621 Cei- G2 ¥OLVIN93d 3u0SS3ud ¥3Z1CQLIXC *8 °*t *¢
0°001 0°21 c*21- $°0 *713 S914 lw0ddfS ¥3ZI1QIXC L °¢ °¢§
G001 0°%< 0 1- €0 INNOJIQ IN3A 1114 %NVl 93Z1I01X0 *9 ¢ °S
$°86 0°s2 0°L- 90 SSOY NIVYU 3 1713 ¥3ZI0IXx0 *s *¢ °*¢
0°06 s*C1- Cc*L 9°¢ CLIVIN93Y 3dNSS3d¥d 1304 *% °t °S
0°001 0°0¢- 0°0¢ 0°1l N *3J13 $913 1dGddfS 1303 *¢ ‘¢ °¢
§€°001 0*sé~- 0*6 €£*0 L33NNC3I0 IN3A 1715 dNVL 1304 °2 e °¢S
5*86 0°S¢- 0°%6 9°0 ssO€g Nivig 2 1114 dNvl 1304 °*1 °€ °S
L%°66 ted- [ 3 ¥4 0°11 MNVL 13nd *0 *c¢ °*9
L°66 0°02- c°0¢ 0°*2 SNIY 1¥0ddnS MNVL 1303 °¢ *¢ °S
L°66 0*%e- 0°%e [V - ANVL 1304 °T1T *¢ °¢
Y4 A X QYlHL GNC33S 1Suld
TNALIVG °'d3Yd wWou3d S3IHONI) NOTINVY3INI9 3GC2 (via¢3a)
ALIAVYS 40 ¥3IIN3D (SONNCd) 1HOI3IM SSVvID NQO1 1d1¥2S30 3607
S$31183d0GYd SSVYW 11vi3dd
*69°0£°9 3Iva v I9vd 774 €71 0Lt - NOIAVYUNST3INDT 3SvE - JT1JIH3IA SNTATd dvNml

SD 69-419-4

A-73




Space Division
North American Rockwell

L\

0°s8 g2l 0°L €0 ONVH IH9Te-1S3% wav e 1 °91
0°8L 0°0 0°s- s*1 SINIVELSHY ‘2 1 °%1
S 26 0°0 c°0 S°C Iv3as 1 °1 °%1
€°€01 0°0 0°0C 6°¢¢ NCILIVOLAVN OGNV JINVGIFY °C *C ‘€
€°€01 00 00 0t€ ) - )  HAPLEY "0 °C2°€
g€°eot1 0°0 0°0 0°¢ HiMLEY *1 *C2°¢
€°€ol 0*0 0°0 €°62 10cINC 3INVAIRY *0 *t *6
0°s01 6°9- 8°2 A § ON  wCLVNIIV_"01°t °6
0°601 1 0- c L ¢ L ON - w0iVi1dV °6 °t °6
0°s01 6°C L $°2 9 CN - ¥ULVALZV *8 °*¢ *6
0°s01 L°L 8°z sz - s CM - BUAVAISY "L "t °€
0°¢01 6°9 8%z~ s % Ch - 401VN1V °9 "t 6
0°s01 L°0 0°L- 52 ¢ CN - ¥CIVALDV °S "€ *6
0°s01 6°2- L°1- s°2 2 LN - ¥CIVOIIV % "t 6
0°s01 L°i- 8°2- S°¢ 1 ON - ¥0ivN1dV ‘€ "¢ °6
S €01 0°0 c*o v L (31907 *1ON1) LINF 0YINGD *¢ e 6
668 0°0 0°0 s*e o o (¢)  SUYAS 3ivd ‘T °*¢ 6
1°€6 c*0 0°21 8°8 NCIINE1%1S1G 3 NCISTIANGD ¥3MLd “C °0 °8
1°€6 0°0 ce2l §°0 HIMCY¥9 °C °C2°s
1°€6 0°0 ca1 §°0 HIMCY¥Y °T °Ce°8
1°¢6 0°0 EEA 0°8 INIRG1ND3 43K0d °C T °6
0°06 c°0 ceat 0°¢ 9NIGIM 3 SAY 2 *1 °8
0°56 0°0 0*21 o's B SYINVIWE I SIINOYIJ ONIHOLIMS *T °1 °6
0°86 0°0 cal e'8l 379r0S vakCd *C °C L
0°86 0°0 ¢zt L1 HiMUWY *C *C2°L
0°86 0°0 0°21 L1 HIKLYHO °1 *C2°d
0° 86 0°0 0-c1 9 91 S31u3live - 30u8NGCS ¥3kCd U 1 °L
0°86 0*21- 0°21 £°8 ONVH 1437 - A®3live 2 °1 °L
0°86 0°21 0-2z1 €*8 o ONVH 1HOI¥ - Aw3dllve °1 °1 °4
2 A X QulHl ONOD3S  iSuld
(WN1VO  *339 WO¥d S3HONI) NOILINVYE3N3S 360D ves'3)
ALIAVY9 30 ¥3IN3D (SANNOd) LHO13M SSV12 NOL1d1¥2$3Q JcL:
. s3lir3dtud SSVW 11Vi3G e
*69°C€*9 31vd S J9vd 1/7d €1 0LE - NOTIVUNSTANGD 4SVE - 371JIH3A ONIATS WVNCT

A-74

SD 69-419-4




‘l'll. Space Division
North American Rockwell

6°S6 0°12 0*12 0°0s QuvMY0d - 09Y¥VD °*S °*€ °61
$°S6 c*12- 0°12- 0°0% . 14V - 9wVl °% ¢ *8i
%56 0°1¢ t*1e 0°0% 08vPuhd - Couv) 't ¢ 61l
$°66 o*12- c°12- €05 14V - 09V & *¢ °8l
$* 56 0°12 0°12 c°0s QuvMY0d - 09u¥3d °1 °*€ °61
9° 9L 0°0 0°0 0°08¢ J3NNCSY¥3d "0 0 “4i
9°9L 0°0 0°0 0° 08¢ #M3¥d °0 .ﬂ L1
9°94 0°0 0°0 0°08¢ 1071d - LNVNOUISVY °1 ¢t
~0°8L 99— 691 8°Ge S13NVd 3 S106INCJ NOIIV1S mummlqdllqlqlﬂ
0°eL °9- s$°91 €°2 H1MOY¥S *C °*CZ° sl
0°8L 9°9- $°91 €°2 . HIMCY9 °1 °c2°sl
6°€6 61 g ¢t 5°6 _ STOYINGI NGILVIS M3u) °C °% °¢l
0°ss 0°0 0°01 0°y $314¥) °¢ °% °si
0°18 0°21- S*91 0°e ¥3ITI0WINOD 3TVLAUTHL *2 °4 °s1
[} [} 0°¢t 5°91 [543 JCUINGD AGNVH TYNOILIVIOY °1 °y °s1
0°¢t s°y1- $°61 o2t 7 ST3NVd INIWNYLISNI *0 °*t °sl
0°€L S°y1- *61 0°4 SAVIdSIG °*¢ °t °sl
0°¢lL [$X2 & s*61 0°¢s JefildNElS 13INVd AVIdSIG °1 °t °sl
s°6L 0°0 S° 11 0°¢ Iv1is303d *0 *1 °&61
s°6L c°0 s°11 0°2 IviS303d °1 *1 °6l
6°¢6 3°0- Z2°91 €°6 SNOIS IAUYd 13NNOSY¥3d °C “C %1
6°26 3°0- Z2°91 8°0 HIMUYO 0 °*C2°vl
6°26 4°0- Z2°91 8°0 : HINCYY °1 *C2°%1
Z2°001 8°0- 1°9¢ 6°¢€ SONIHSINEN3 *0 ¢ °%1
€°601 s°21- 0°2¢€ 2°0 d31S t3ddnN °t£1°C °¥1i
_$°021 G° g~ €1y 2°0 d31S ¥3IMO1 *2l*e °*H1
€°86 0°0 0°9¢ S ¢ 15348 1003 °G *Z °si
8°98 c*0 L°0~ 9% I3NNGSY¥3d W04 SNOILVCOWO3IV °C °*1 °*%1
0°¢e 621~ 0°L £°0 , ONVH 1337-1S34 WiV °9 °1 °41
Z A X QY lHl gNO23S  ASuld
INNIVG °33¥ WOYd S3IHONI) NOIINVB3N3S 3002 (v¥393)
ALIAVYE9 3O ¥3IN3ID (SONNOd} 1HII3M SSY1) NO11d1%2S30 3003
S31i43d0dd SSVW 11vi3Q
“69°0€°9 9 39vd I/d 91 0L€ - NOILIVYNOIINGD 3SVE - 3101H3IA ENIA13 WUNM]

A-75

SD 69-419-4



Space Division
North American Rockwell

N

SD 69-419-4

)
1°66 0°0 €0 0°00¢ INV113ddCdad 1Stiaki 1ind *C *0 *s¢ qq
1°66 0°91 0°91- 0°081 d371CGEXU *0 *2 *&e <
L° 66 0°'91 0°91- 0°081 ¥3Z10iIxX0 1 "2 °62
TTTTL%66 0°%e- 0°%¢ - el ——— T T 7303 0 "1 °s¢
L°66 0°4e- 0°*%2 gc0e1 RETIE B S e T4 |
0°801 0°0 0°0- 0°6 SINV113d0ed 1vnalsay *C ¢ °1e¢
0°801 0°91 69t~ %G 43210 IX0-S1v0IsS3y *C ¢ °1¢ |
0°801 0°91 0°91- g . ¥3ZIUIX0 IvNO1S3Y *1 *¢ °*12
0° 801 0*%Z- 0°*%e et o 1E3N3-SIVIGISEY *C "1 *1¢
- 0°601 0" ve- 0°%2 9°¢ ) T3N3 WWAUIS3d 1 °1 °*1c¢
6*S6 0°0 0°0 0°0LE uguvl "0 ‘0 °s8l
6°G6 0°0 0*0 0°0L¢ €9tvd 0 "t °*91
[T 0*1¢- c*1e- 0°ct 13V - U9¥vd) *Cl*e °*81
5° 66 0°1¢ [l ¥4 0°s¢ GdvMu0d - QYHEVD °*6 °*t °81
5°G6 o°1¢- 0°12- 0°0s - o 13V = U9¥vd 9 *¢ °*8l
1 A X GulHL GNO 23S 1Sul4d
Wn1vVad °33Y WOY¥d S3IHONI} NOTINVY3N39 30C3 fvidt3a)
AL1AVYD 40 ¥3IN3D (SONNOd) 1HOI3M SSV 1) NO1Lal¥3S3C 30C3
S311Y¥3dU¥d SSVW 11v13G
‘69°0t°9 31vda L 39Vd T 579 61 04t - NCIAvYN913NGd 3Sve - 3T101KH3A ON1A13 BVNAOT




‘ ' Space Division
North American Rockwell

0°0 0°0 c°C 8°0 INIWIYVARWOD 3INISN3-d0L °T1 °*% °2
9°0 £°0 £°C 6°Y *S1dNS YNVL ¥IZI0IX0 3 1304 °C "€ °¢
0°0 0°0 0°0 R YNVI ¥3Z1GIX0 ¢ €t °¢
0°0 0°0 0°0 62 S14CddNS MNVL 1304 *1 e °2
s°1 8°0 8°0 6°01 SWHG31VId QVLIAVd 0 *2 °2
1°0 1°0 1°C 8°s WdUJ1v1d OVGIAVd 13V ¢ ¢ °¢
1°0 1°0 1°C 1°s WeCdLV1d UVUTAVE QuvMEOd °1 2 *¢
$°0 4°0 9°C 0°€1 JYNLINYLS NYHI-AHY¥VI 0 1 °2
0°0 0°0 G°C 6°¢ XC6 venlonels-13AVd a0l ‘6c°1 °¢
0°0 0°0 0°C $°0 JrNiJNYiS-13NVd UNVH 13371 *82°1 *2
00 0°0 0°0 $°0 X06 IVEridNYiS—-13Nvd ONVH LHOIY °*12°1 °2
0°0 0°0 0°0 6°0 X08 IVaN1dNui1S-13NVd HY 13V *GZ°1 °¢
0°0 0°0 cC 8°0 X068 IVYN1IGdLS-13INVd H1 GMd *92°1 °2
0°0 0°0 c*0 L°0 XLH IV¥NLONBiS-1INVd H1 14V °%2°1 °Z
00 0°0 o C 1°0 X086 VeNLiJdNuiS-13AVa HY GF3 *€2°1 °¢
0°0 0°0 0°0 s$°0 X088 IvENiZNILS-TdNVd L4V *Z2°1 ¢
c°o 0°0 0°0 $°0 B X0d_IVYNLSA¥LS-T3NVd GMd “12°1 °¢
0°0 0°0 0°0 £°0 37 1437-S914 i8GddfS WOLVANILLV *21°1 *¢
0°0 0°0 00 £°0 71 1H9I¥-$913 1lu0dulfS YOAWAN3ILAV *TI°1 °¢
0°0 0°0 c*C £°0 937 14v-S913 1¥0ddNS d0IVANIIIV °CTI°*1 °2
0°0 0°0 0°C €°0 9371 OM4-5913 LuCdaliS WULVAN3ILLY ‘o 1 °2
0°0 0°0 0°C €°0 dN 1331-S913 1¥CddNS YOAVANILLY *y °T1 °2
0°0 0°0 0°0 £°0 B N LHSI¥-$9i3 120ddNS YUIVANILLV L °1 °2
0°0 0°0 0°0 £°0 ¥dN 14v-S9134 1¥0ddlS YOLVANILLV °G °1 °¢
0°0 0°0 0°0 £°0 ¥df OM3-S91d l¥O0ddlS YOIVANILAV °G 1 °
0°0 0°0 G°C s°0 ONVH 1337 INNOW NIJOKS °% °*1 °2
) 0°0 0°C S°0 UNVH 1HO1d LNNOW XJ0RS °€ *1 °¢
00 0°0 c°C s°0 14V INIOK XJOKS *2 °1 °¢
0°0 0°0 0°0 $°0 B JYVMEOd AINNUW XJOHS °1 °1 °2
MVA 110y HIAId C¥IHL GNQJ3S
¥3GNON _ (038VNES 1334 9n1S) NOI1VY3N3S 5002
310N VI1¥INI S0 IN3WOW (SONNUd ) LHSI3M INIYBND NG11d1¥2S 3G 3(C:
L B S314¥3dC¥d SSVW 11Vidu
“69°0€°9  31va 1 39vd /4 81 0Lt - NOILVENSTINOD 3SVE - 3101R3IA INIATS WUNCI

A-T77

SD 69-419-4




Space Division
North American Rockwell

0N

0°0 0°0 0°C s°1 GNVH LHOlY (Vd "¢ *C °%
0°0 0°0 0*0 g*1 QuvMy04-avd 1 °C °¥
L1 0°1 01 - Q¢ $§37 Ivenidnels ‘0 *1 °%
0‘0 rAde GeC $ ' GNVH 1431-937 %% °1 °%
Z2°0 o°C c*C Yy 14v-31 e 1 v
) 0°0 Z°0 o C 4G UNVE 1h9T9-S571 *¢ 1 *%
2°0 0°0 2°C 5% 4 CavMEUs~-S31 T I *9
6°1 1°1 11 0°11 NUI13J310%d IVANInNOWIAND 0 °C °t
0°0 6°0 0°0 G°1 HIRCu9 °C *0<°¢
0°C 0°0 6*0 0o°1 HiMCE9 *1 °*CZ°¢
6°1 11 11 ) 001 NOTIVIASNI *C °*1 °¢
1°0 1°0C 1°C 1°% I YNVL w3ZI0IXC NOTAIVINSNT *t °T °*¢
10 1°0 1°C 1°9 ¥NV1 1303 NOLLIVINSND °Z 1 ‘¢
0°0 0°0 0°0 g°1 YNVL WATI3H-NOIAVIASNT °1 °1 °t
9°2C c*1 S*1 6°9¢ J¥NiJNYlS AQLY *0 *0 °¢
0°0 0°0 00 yog HIMCY9 *C *02°¢
0°0 0°C 0°0 bv'E - o HiIMOW9 °*1 °CZ°¢
0°0 0°0 c°C 0°¢ JoNiJNYlS AWVONOZ3S °*C *S9 °*¢
g0 0°0 0°0 0°2 JENLINYLS ABVANDZ3S *T *9 *¢
0°0 0°0 c*cC L*2 IN3InLuvdnUD INIENT °0 *% 2
0°Q 0°0 0°0 %*C 1aVaWO2 3SNISN3- °J213-SL1UE8-SiNN °*01°% °*¢
c°0 0°0 0°*0 1°0 INTONI-3GIS GNWH 1437 *6 *% ¢
0°0 0°0 g*0 10 WidVdWOD 3NION3-3G1S ONVH iHUIY *6 °% °C
c°0 0°0 0°cC £°0 dw0D INION3 301IS OGNVH LHUIY 14V *L *% °¢
0°0 0°0 0°0 £°0 vdw0d INION3I-IQIS GNVH 1337 CMd *9 °v 2
0°0 0°0 0°C 2°C Vdw0J 3NION3-301S ONVH 4437 44V °6 °9 °¢
0°0 0°0 0°0 FA) dnUJ 3INI9ONI-301S GAVH LHOl® GMd b *% °2
c°0 0°0 0°0 1°0 IN3WLUVdWO?D 3NION3-301S 14V °t °% °¢
0°0 0°0 0°0 1°0 INIWLUVAWOD INION3-3AL1S GuvMEls *2 °% °¢
MV A 110y HJ1Id QYlHL IYRER 1Swld
YILAWNN (g3¥vnosS 1334 9N1S) NCI1VY3INIS 300630
310N VILY3INT 40 IN3IWOW (SONNCd) 1H913M IN3dEBN3 NQILdIudS3c¢ 3QU°
o $314%3dCud SSVW 1IVLI3U
*69°0€°9 31iva0 Z 39vd A/d €1 0L% - NCI1IVUNSIINDD 3SVE - 31D1H3A SKNIATI dWNMI

A-78

SD 69-419-4




‘ ' Space Division
North American Rockwell

€0 ¢°0 ¢*C 8°c¢ S3180SS333v 3 S3NISNT *C °1 °s
0°0 0°0 0*C rAd ¢ 713-6914-S11C6-SiMN=-Sd 11T *T1°T °¢
0°0 0°0 0°C €°0 GIGdINYW ON1TaNCID ¥3ZICIXO *0T1°1 °¢
0°0 0°0 0°C €°0 GIl03TNVIW IN1TdAED 33 "6 *1 °s
0°0 0°0 0°0 9°¢ SINIT L3IND 3dIXx34 8 °1 °S
0c°0 0°0 0*C 9°9 S13IXNDvEE TOYLINCD 170d 3 KWIild *4 °1 °¢
0°0 0°0 0*C €°0 Tt T T ¢30GNT1AD 37110¥KHL °*9 °*1 °*¢
0°0 0°0 0°0 | 4 INGD LSNeK1l °S °1 °S
0°0 0°0 0°0 8y v CN - 3NIGAN3 °*% °1 °*¢
0°0 0°0 (VY] 8°Y ¢t ON - 3NISN3 °*t °*1 °¢
0°0 0°0 c°C 8°Yy ¢ BN = 3NISN3 *¢ °1 °¢
0°0 0°0 c*°C 8% T CN - 3NIENT °*T *1 °¢
vl S°Y 9°% 1°¢9 T ¥v39 SENIONVT °*0 *0 °*9
0*0 0°0 0°C S*6 HiMC¥9 °0 °0C°Y
0°0 0°0 0°0 9°G HIMLYY 1 *0c°*Y
1°0 0°0 1*0 $°*0 SYUSN3S SNIQNVT 0 °% °4
0°0 0°C g°C €°0 13v-dUSNIS INIONVT *2 % °*%
0°0 0°0 0°*¢C €0 UM3=-dCSN3S ONIUNVT "1 °% °%
0°¢t 9°1 9T "0°8¢ TTTTT TP HAVEIV T CTIONT ) SuCLvVON3 LAV *C e Y
0°0 0°0 0°C S°¢ IvIIl4ie3A  GNVH 1437 wUlVvAN3ILLY °8 ¢t °Y
c*0 0°0 0°0C S°e VANUZIYOH GNVH 1437 wCLVANILLV °*L °t *Y
0°%0 0°%0 0°0 (B4 IVI11u3A 13V wCOLIVANILLY °*G °*e °y
0°0 o°C c*C St IVINCZIYUH 1d4v  BULVANILLY °*6 °¢ °4
0°0 0°0 c*°C 9t IVIILu3dA ONVH LHOlY  QULIVNANI LAV Y *t °%
0°0 0°0 0°C $°¢ INUZ1vUH GNVH 1HO9IY YULVAN3liv ‘et *t °%
0°0 0°0 00 st T2I18dA QuvMeGd  dULVANILLVY °C *t °%
0°0 0°0 0°C St IVINOZIGGH QUvMeGd wWOLIVAN3LLY 1 °*t °*¢%
9°%¢ [ ¢ [ ] 0°9 SaVd 9NIOGNVY *0 *¢2 °%
0°0 0°0 g0 s°1 ONVH 1437 (va °% °*2 °%
0°0 0°0 0°0 s°1 14v Cvd °¢ *Z °*%
MY A 10d HJO1lld GYlHL aNGC23S 15414
YIANNN {G3uvndsS 1333 aris) NCTivddnd9 30020
310N VIL1Y¥3INI 340 1IN3KWONW (SUNNOd) L1H9I3M L1N3WUND NOIT1dI®3s53G ELV)
| SZ11¥3dC¥d SSVW 11V13Q_
*69°0€°9 Jiva € 3ovd A7d €1 0Lt - NCILVYNOTINDD 3Sve - JTIIH3A SNIATS dUNAT

A-79

SD 69-419-4



Space Division

N

North American Rockwell

G*L S*c 2’ - £°86 W3ISAS NUISTNeUdd NIVW "0 °*C °¢

0°0 0°0 0°0 6°8 HiIMCBY 0 *02°S

0°0 0°C 0°0 6°8 HAMGYY 1 *Ce2°*s

L1 21 21 o 1°9¢ mI1SAS NOLIVZIanNSSidd *C *S °S

0°0 0°0 c*°C 61 *313-S944-5480dalS=-S1TUY-SIAN *TT1*S °¢

0*0 _ 00  0°C. 9*¢ _ ) _ o wlIvingse 3xNSS3ud WHITSH *01°9 °S

c*o 0°0 0°¢ %°0 JAIVA ND3HI/¥31 113 1364 ‘6 *S s

¢c*u 0°0 0°0 8°C SATVA NJO3HD/u31Tid ¢u *8 *9 °S

0°0 0°0 0°0 4e JATVA 441713% 3¥0SS3wd 1304 L 6 °¢

0°0 0°0 0°0 g°¢ 3AIVA 3491 13v 3ddr.SSdud ¢0 'S *S °S

0°0 0°0 0°C 9°0 IATIVA 440-L06KRS AINIA WEIT3H *S *9 °6

0°0 0°0 @°0 6°'0 S913 3 9NI1€N1 h31SAS J¥NSSHWd *H °9 °6

0°0 0°C 0°0 FARY 1J3NNODJSIG 5 34C-1IMHS € °*S *g

0°0 0°cC 0°0 11 S13>3vud UNIINAOW XNV WCITdH *C *% °¢

1°0 1°0 1°¢ 0°11 ¥WNVL WRL1T3H *1 °S *¢g

1°0 1°0 1°C c-11 YAVL 93ZIGIX0 *0 *% *¢

0°0 0°0 0°0 0°*e 9NI1Y 1HUddNS »AVL ¥3Z1ULXU *2 *% °S

B . 1°0 1°0 R S T L R U ¥NVL ¥3ZIdIXU Rty °s
L°0 9°0 z°C 5*g WILSAS v3IZIGUIXO 3 13F4 °C °*t€ *¢

0°0 0°0 0°C 9°2 vOLVINU3Y 3eNSS3ud d3Z1GIX0 *8 € °s

0°0 0°0 0°0 $°0 *243 $913 1rtldollS w3IZ101IXL_*L *t °S

c°o 0°0 0°0 €0 INNUZIQ IN3A 1113 XNVL B3Z1GIXU *9 *t °¢

0°0 0°0 0*C 9°0 sSUy MNvyg 3 1114 3321GIX0 *s e °S
. 0°0 0°0 _g'c9teC. o xtivngdr 3wnSSd¥d 1503 tw e °S
0°0 0°0 0°0 0°1 *713 S$913 4uCadNS 1304 *t ‘*¢ °§

0°0 0°0 0°0 £€°C LJ3NNOSIG INSA 1114 MdNVL 1and *2 *t *s

0°0 0°0 0°C 9°0 SSCE NIVYEO 3 17114 JNVL 1304 °T *¢ °6¢

1°0 1°0 1°0 o°11 ¥WNVL 13Fd °C *Z °S

0°0 0°0 0°C 0°¢ IN[d LdCddNS MNVL 13fd *¢ *C °S
o 1°0 1°0 1°0 Qe ) - USNVL 3nd CLoteC s

MVA 110y HIL1ld QY¥1HL CNU33S  1Sbuld
Y3E8WFN (g39vNdS 1334 901S) NCILVY¥3N39 300D

310N VIid¥3NI 40 INIWOW (SUNNOG) 1H913M IN3¥uN? NO11d1d3S30 JoLs

*69°0€°9

3iva

Y

. S31l¥ddlid

/d 91 04€ - NOLLVEN9TANGS 3SVY - 3 1J1Han

SSvw 11viad

UN1ATs BYNCT

A-80

SD 69-419-4




North American Rockwell

Space Division

N

0°0 0°0 0*C £°0 OUNVH 1HOIY-1S3d Wuv °*t °*1 °9i}
0°0 0°0 0*C s°1 SINIVELSIY 2 °1 °#1
0*a 0°0 ¢*0 $*¢ 1v3s °1 *1 °*%1
€°0 €0 £°0 6°l¢ NCIIVOIAVN GAV 3INVAIRS °0 °*0C *6
0°0 0°0 0°0 0°¢c HiIMCY¥9 °Q °*0<l°6
0°0 c°0 0°0 0°¢ H1MCY9 *1 °*0cZ°6
€°0 €°0 €*C 6°6¢ 1Naelf0 3INVAICY *C °e °*6
0°0 0°0 0°¢C §°¢ 8 Ch dO04VOIZY °"CTl*e 6
0°0 0°0 0°0 [ 4L Ch - YCIVOLIV *6 *t *€
0°0 0°0 00 §*e 9 CN - ¥0LIVALIV °*8 *t¢ °6
0°*0 g°0 0°0 s*c S Ch - ¥Clvnidv *L °*t *6
0°0 0*0 0°0 $°¢ Y UN - d01VALIVY *Y *t 6
0°0 0°C c*Q s*¢ € ON - "alvniaiv *s °*t ‘o
0°0 0°0 c*¢C $*¢é ¢ ON - ¥OAVNITVY *y *g ‘e
0°0 00 0°Q [ T CN - d04VALIY ¢ °t °*6
0°0 0o°c o°¢ L A €219CT *TONI) LIND 0WINUD *C °t 6
0°0 0°c 0°0 6§°¢ (¢) SUEAS 31vd 1 °*t °6
0°0 0°0 c*c 8°8 NCILNGI1¥1S10 3 NOISuIANUD ¥3MOd °C °C °8
0°0 0°0 0°¢ 8°0 HiMUYO °0 *0Z°8
c°Q 0°0 c*0 8°0 HiMC¥9 °1 °*Cc°s
0°0 0°0 0°0 0*s INdWdIND3 Y3IMLd *0 °*1 °*8
0°0 0°0 c*cC 0°¢ ONIYIF 3 SF8 °¢ *1 °¢
0°0 0°0 c*°C 0°s Su3NVIHd 3 SLINJYuID ONIHIAIMS *T °1 °8
$°0 s°0 0°0 £°g8l 32YNCS ¥3rGd *C °C °L
¢°0 0°0 00 L1 HIMGYY *0 *0c¢°¢
0°0 (el 0°0 4°1 HIMC®O °T1 °Q02°L .
$°0 $°0 0°0 9°91 S31d¥31ive - 3JWA0S wiMCe *C °*1 °4
0°0 0°0 c*cC £°8 UNVH 1437 - AY3iive *¢ 1 °4
0°0 0°0 0°C L ONVH 1HOlY - Ad311vd 1 °1 °4
MV A 1104 KJlld Q¥lHi aNgJ3s 1S¥ld
YIGWON {G3¥vnts 1334 <n1S) NO11v¥3N39 3002
310N VILY3INI 40 INIWOW (SONFOd) IH9I3M LIN3WuN3 NO1id1¥3S3d 3da2
S31id3d0¥d SSVW_ 1IV1i3G
*69°0¢€°9 3ivao S 39vd T/d 871 0Lt - NCLIVUNOIINUD 3SVE - J1JIH3A SNIATS ¥VNAT

A-81

SD 69-419-4



Space Division
North American Rockwell

0N

%°0 %*0 4°C 0°0S QyvMBL4 - 0Yevd °S °*t ‘&l
%*0 %0 %C 0°0¢ 1dv - (94v) *% ¢ °61
¥ 0 %0 %*C 0°06% (YvMu0d - 09dvd ‘¢ e °81
%0 %°0 %0 0° 08 idv - 09uv) °*2 ¢ °8l
%0 %0 %*0 0°069 QuvMY04 - L9evd *1 °tc °ml
o*it 5 8 ¢vwv T T T T Tofuse - FINNOSE3d C *0 ‘i1
0°11 9°g 641 0°*08¢ M3wd *C 1 °L1
0°11 9°8 s 41 0°08¢ 1011d - LOVNUYLSY T *1 °L1
90 1°0 20 B°GC STINVd 9 SI0UINOS NCILIVIS F3wd 0 °C °*ei
c°0 0°¢C 00 €2 HiIMCYS *0 °*02°*sl
0°0 0°0C 0°C £*e HiMOE9 1 *C2°sl
20 2°0 c*C S°6 SIOBINOD NOI1V1S M3¥dd *C °% °*¢l
0°0 0°0 o*C 0°" $318VI "t *% °&l
0°0 0°C 0°0 0°¢ : ¥3T1ICULNOD FLiCekd "¢ % °sl
0°0 6°0 0°C St = B TCEINOD ONVH TvNOT1VIGE 1 *% °*si
0°0 0°0C 0°0 ozt STI3INVd ANIWNELSAL 0 °t °sl
0°0 0°0 0°0C 0L SAVIdSIQ *¢ "¢ °Gl
0°0 0°0 —T¢*e . ots JeNioNdlS 1dNVd AVIeSIG °1 °*t °*sl
0°0 0°0 0*cC 0°¢ IWiS3G36 0 1 °*sl
0°0 0°0 0°C 0°¢ Iv1S303d "1 1 °sl
0 Z°0 8°0 €6 SNUISIACed 13NNDSE3d 0 ‘0 °*%1
c°0 0°¢C 0°0 g°C HAMC®Y 0 *02°%l
0°0 00 00 g°0 HiIMGCY9 1 °CZ°*%l
0°0 1°0 “C°¢C T T T ety T T TTTTSENIHSINYAS C0 2 ‘vl
0°0 0°0 c*cC Z°0 d31S u3dddh "cl*¢ °*%1
0°0 0°0 c*C 2°0 d31S W3arul *El*e °v1
0°0 0°0 0°C Gt 1534 ICCd °s ‘¢ %l
c°0 1°0 1°0 9*4y T3NNOST3d uld SNLCILVGOWCIIV 0 *1 °*%1
0°0 ¢*0 00 €0 o UNVH 1437-1S3¥ wdv "% °1 °41
MV A 110y Hlild dylHl GNO23S 1Sdid
¥IGWNN {d39vNBS 1334 9N1S) NCI1Ivy3N3<S 3007
310N VILY3INI 30 IN3WOW (SUNNCd) 1HO913M IN3¥YND NUI Ld1¥3S30 aGus

*69°0t°9

31vG

9

'$311¥3dC¥d SSVAW 11Vi3d

1/d €1 0L€ -

NCTIVINSTANUD 3SVE - FT121H3A SNIAT4 uvNnl

SD 69-419-4




North American Rockwell

Space Division

N

*

L°6Y 6°%¢ 6°%e 0°00¢€ INV113dCud 1SNakl 1184 “C "C °s¢
0°0 0°0 0°0 0*cel ¥4Z10IX0 "0 "¢ *se
00 0°0 0°0 0°081 L o e w3ZIUIX0 *1 *Z °*se
0°0 0°0 0°C 0°0¢1 1303 °C °1 *s¢
0°0 0°0 c°C 0°021 1304 *1 *1 °s2
s°1 L°0 L°C 0°6 SINV1130Cud IVACAISIY *C *C °1¢
) 0°0 0°0 v°s d3Z10G1IXC-SIVNGIS3Y 0 ¢ *1¢
c*0 0°0 6°0 veg ¥3210GIX0 WAUESIY 1 *Z °1¢
0°0 0°0 0°0 g€ L o 13n4-S1v0QISHY 0 1 *1¢
0°0 0°C 0°C 9°¢ 1303 IVOUIS3Y 1 *1 *1e
£°cL 0°8¢ 0° 8¢ 0°0L¢€ Jguvd °C *C *sl
£°€L 0°8¢ 0°8¢€ 0°0LE LBV °C ¢t °*E1
€°0 €°0 €°0 0°st 13V - (98v) °Gl°t ol
£°0 £°0 €°C 0°GE GYVMY03 - G9uVd °s ‘e *§1l
40 %0 %°0 00§ . - 414V - U9%VD Y "t *g1
MVA 1104 HILld QYIHL ONU23S  1S¥ld
¥3IGWNN  (0G3Y9VNDS 1334 9N1S) NCILVY3N3S 002
310N VILY3INI 40 IN3WOW (SUNNCd) LHSI13M INFBuN) NOT1d1%0S 30 Jac:
S - ] $314%3dCud SSVW 1IV13G ‘ . S
‘69°0t*9  diva L 39vd /d 81 0LE - KOTLVYNSIANUD 4SVE = 31JIH3IA ONLATS wuNC1

A-83

SD 69-419-4



’ Space Division
North American Rockwell

DETAIL MASS PROPERTIES

LUNAR ESCAPE

SD 69-419-4



Space Division
North American Rockwell

L\

€°601 $°0 L°6 1°0 INIWIUVARGT 3NLONZ-3GIS QuvraLd ¢ *% 2
»°101 0°0 0°0 8 °0 AINIWLUVdWOJ 3N1ONJ-all 1 % *¢
6°%6 S*1 8 € 6°6 "S1dNS Ynvi w3Z10IXC 3 143 C € °¢
0°06 0°s1- 0°01- g2 YhVL ¥4Z1UGLX0 °% *€ °2
0°06 _ S°ve 91z sz o . . Si¥LddNS aNVL 1404 ‘e "k ¢
0°001 0°61 0°s1- vz YAV1 w3Z101X0 *C ¢ ‘¢
0°001 crel- 0°81 g2 S1dULddNs dNVL 1364 1 *e °*¢
L°001 1°0 1°0- 0°€l JuN1JNuiS NaHL-AYTVD °*0 °*1 °¢
0°96 0°0 c°0 6°€ XU8 vonlolglS-14Nvd aCl ee"1 °¢
2°86 1°%1- c°1- $*0 JeNLINELS-T3INVd ONVH 1331 *sZ°1 °¢
2°86 1°%1 01 $*0 - L Xu8 TveNLdNuiS-13INVd UNVH LHSLy 221 °C
Z°86 88 8 8- 6°0 Xx0b Ivell1dnelS-13AVd Ha 13v *92°1 *2
2°86 g 8- gy 8°0 XU€ TveNidNuiS-T34AVd H1 Ord *e2°T °2
2°86 2°6- 26~ L°0 XCE IVuNidNuiS-1dNVd HT 14V _°*%2°1 °¢
Z°86 z°6 "6 L0 XC8 IWunioNalS—13Nvd Hu UMd "€2°1 °¢
2°86 0°1- 1°%1- $°0 XC WaNLIN¥LS-13NVd 14V "Z2°1 °¢
2°86 Q°1 1°%1_s*0 Xty WuhadNy1S-13NVd Ckd t1et1 *¢
S* %11 0°6e- 0°0 £°0 3771337-5914 luCaoNS BULVAR3LIV “21°1 *¢
S H11 0°92 0°0 €°0 7 1H91%-S914 1¥CddNS wULVANILLY “T1°1 *2
G411 c°0 0*g2- £°0 937 14V-S914 LdUddNS tULVONILAV *CT1°1 °¢
S H11 0°0 c°8¢ £°0 937 OM3-S9lis La0ddfS wULVANILILV ‘e "L *¢
$°86 oo H1- coe- €°0 of 1337-S914 LdCddlS wUIVANALLY & T °C
S*86 041 0°2 _€°0 N 1H91¥-S943 120daNS WOAVONILLY L °1 °Z
S° 66 0°2- 0°%1- £°0 ¥dN 14V-SYid LuCddNS WULVANI ALV *Y *1 °¢
$°86 c*e 0°%1 £°0 4dh OGM4-$913 LuldoNS WOALVAN3ELV °S °1 °¢
8°011 s°8- ) $°0 GNVH 1437 INAUW XICHS °*% *1 °¢
8°011 S°8 c°0 S*0 GNVH 1H91Y INAUW »%JChS ‘v °1 °2
8°011 6*0 s 8- $°0 14V INOUW 2TChS *2 1 °¢
___g*oll 0°0 G°8 s*0 - o ] QuVMYU3 INNUW 3LKS 1 °1 *2
4 A X QU IHL ONU23S  4Sdld
(WNIVOG ~33¢ hOd¥d SIHONI) NOTINVY3NIE 30Cs TEEEEY
ALIAVEO 40 ¥31IN3D (SGNNOd) 1H913M SSV12 NUT1d1%2530 3603

S311¥3dUud SSWW 11vidd

*69°0t°9

JavIS3 dVNNT

~ 470 1H3A UNIATZ WYNN

A-86

SD 69-419-4




Space Division
North American Rockwell

L\

0°621 0*0 G hYy~ s°1 14V dvd *¢ °*¢ *%
0°621 P A 0°0 $°1 GNVH 1HOIY Gvd *¢ °C °%
0621 0°*0 G Hy [ udvmu04-0vd *1 °¢ °*Y
0°¢11 0°0 0*0 g*éc S937 WwYNidnuls *C °*1 °%
0°sll 8°91- 0°0 $°g ) GhVH 14371-€31 *% °*1 °*%
0°s11 0°0 g*91- G°g ) 14v-S47 ¢ *1 °4%
0°s11 8°91 c*0 $°G ONVH 1H91%8-937 *¢ °*1 °*%
0°s11 g°0 8°91 G*S dyvMye0d4-9347 1 *1 °Y
6§°96 0°0- c*0 0°11 NCI1D2310dd TVIN3IWNOUYIANS *C °C °*t
§°96 0°0- 0°0 0°1 HiIMOH9 *C *Cl°¢
§°96 0°0~- 0°0 0°1 HiMCYO °1 *CZ°t
§°96 0°0- 0°0 0*01 NOTAVINSNI *C °1 °¢
L°66 g*°91 0°91-~ 1°% ¥NVL1 u3Z1CIXC NGIAVINSAI e *1 ‘¢
166 0*4%2- [l T4 1°4 ¥Nvd 1304 NOIAVIASANL *¢ *1 °*t
0°¢cs g*sl 0*81- g8°1 YNVLI WOITT3H-NOTIVIASNI °*1 °1 °*¢
066 9°0 £°1 7°0¢ Juri2NdlS ACGEY °*C °*0 *¢
0°66 9°0 €1 8°2 - hi1MUYO °0 *C2°¢
0° 66 9°0 €°1 g°d HiMCE9 °*1 *(@Zd°¢
0°001 c*0 0°0 0°¢ Ju1JNELS AYVUNDIIS 0 °*9 °¢
0°001 C*0 0*0 02 JuNl3NvlS AYVANUC3S °1 *9 *¢
%01 0°¢Q 0°0 Y INdWLIYVAWUD 3NLISON3 *C *% °¢
€°s01 0°0 c*C %*0 1YVAWCD 3NIONI- *J13-S1TWE-SIAN °*Cl1*% °*¢
€°601 L6~ $°0- 1°0 INION3I~-FQTS ONVH 1337 °*6 °% °¢
£°s01 L°6 §$°0 1°0 WildvdawO3d 3NISN3-301S ONvh 1HES1Y ‘s % °¢
€°601 9°s 9°G—- €°0 dW02 3NISNI 301S ONVH 1HOIYW Ldv *L *% °¢
£°s01 G* G- g°S t°0 VdwD 3NISN3I-3Q1S ONVH 414371 QM4 °*4 4 ¢
€°s01 ¢° 9~ 2°9- <0 VvdW0) 3INTION3I~3(01IS UGNVH 1437 44V °S§ °*°% °¢
€°¢01 29 c*9 ¢*0 dW0J 3INIONI-IAIS ANVE LHOIY (CMd °*Y *v °¢
€°601 S°0- L6~ 1°0 ) INIWLEVAWOD 3INTONI-FC0IS 1dv °*t *% °¢

Z A X QY lHL (UNO2J3S 1Svld
(WNiva °*43u WOYd S3HINI) NOITiINVY3N39 30GI (v¢243)

ALIAVY9 dJ0 ¥31N3D (SGNNOd) L1H9I3M SSvY12 NOI1d1¥923S30 33047

$311¥3d04d SSVYW 11Vvi3c

*69°0¢°9 3iva 4 39vd 3dV3S3 WVANT = FADIH3IA ONIATL YUNCT

SD 69-419-4

A-87



Space Division
North American Rockwell

L\

|
|
1
|
|
|
!
;
:

6°801 9°g- 0*%1- g8y L CN - 3INJONI*ZT°T °¢
L°L01 Z2°11 6°9 0°*9 513-5944-S17Cu-SANN-SdIT1D *T11°1 °g
€°801 ¢*g 9°¢l 1°s GTOJINVW ONI 1000 d3ZICIX0 *C1°1 °*%
s*4%01 G*9~- g° G- £°0 GTU4INVR SNITdAUD 13F3 e T *°¢
€°%01 0°0 0°0 9°c SINIT 13INL 376IXx373 °e *1 °§
+°601 a°0 €0 99 ‘ TTUOT T T T T 3N ved I0WINDD 110d 3 HI1Id Ce C 1 ots
6201 0°0 0°*0 £°0 d3ONITAD 37L40GEHL *S 1 °*¢
€° %01 0°0 c*Q £ 4NCJ 1SNuHL *s *1 °S
s*60tl [ R [ g% % CN - 3INISN3 °*% °*1 °¢
§° 601 €°S- | 2 gy € GUN - 3INISNT e °1 °¢
§°601 €S £°s 8y ¢ CN - 3NISN3 ¢ *1 *&
s*601 [ [ gy o ) 1 GN - 3NTON3 T °1 °s
9211 0°0 c*Q 1°¢9 V39 ONIANVT °C *C *Y
9°211 0°0 c*0 9°G HIMLYY *C *0cC°*Y
9211 0°0 c*C g°q HIMGYS *1 *Cc*Y
£°vel 0°0 0°0 $*Q SHCSAIS SNIUNYT *u 9% °%
[ YAt 0*0 g*le- €0 14v=-dCSN3IS ONIUNVT °C °% °Y
(AL T4 c*0 9°Zt Tgeo T T T T TUTTTTITTTT T T T TG M- 0sNES ONTAONYT T e
6°901 0°0 g*0 082 (*HIViILV "T1ONI) SuULvVhNILLV °*C "t °*9
g8°*s01 0*0¢- °1 st Iv2ii¥3A  ONVH 13537 wUdlvnNN3Liv ‘v *t °Y
0°801 0°%¢e- ¢*e- [ VINGZIdUuH GNVH 1437 uwGlvnndilv *L °¢ ¥
8°601 ¢°1 0°0c— ¢ IVITLB3A L3V YULVIINILLV S ‘¢ °%
0° 801 ¢*Z- 0°%Z- ¢ AIVINCZIYWOH L4V WOLVONI LIV *S °*t 'Y
8°G 01 c*0¢ Z2°1- st 0/ T Av3T1 w3 ONVH UHDT YULVOAI 1LY °% ‘¢t °*%
0°801 0°%¢ 2°¢ St INOZ 1HUH ONVH AH9IY  BOLVONILLV *t ¢t °%
8°601 <1~ 0°0¢ e IVI11d93A dYvMu04 dOLVANZLLIVY ¢ ‘e °*%
0°801 ¢*¢ 0*°%¢ S$°t IVINCZIUYCH QuvMY¥0d dUAVANILILV °*1 "¢ °9Y
0621 g°0 00 C*9 Sadvd SNIUNVT °*C °2 °%
0621 S Y- o‘..o 4\\m.-,—‘ i s B ONVH 1437 Gvd °Y *¢ °%

4 A X QY 1K1 UNOZ3S 1Svuld
(WNIVG *d434d WO¥d S3HINI) NOTLNVY¥3N39 3003 (v¥l¢3)

ALIAVYY9 40 ¥3IN3D 1SANNDd ) LROTIM SSv1) NOILld1d3S3d¢C 36L3

; T 'sdliw3dudd SSvk 1IVAIQ
*69°0¢°9 31va ¢ 39vd ) ) B 3dVISd EVANT - FTJIH3IA INIAT4 WwUNC

A-88

SD 69-419-4




‘ ‘ Space Division
North American Rockwell

1°¢6 e°s- S°H1- v 0°82 ANV ¥3ZIGIX0 °C °4 *¢
0°sé 0°Si- 901~ g°¢ ONIY 1d0S MNVL d3ZI0IX0 Y °4% °*g
c* g8 0°61- Yy ol- 0°sl YWV ¥3ZICGIX0 e *% °*¢
L°66 021 0°¢1- 0°¢ ONIY 14¥UddNS >hvL ¥3ZI0IX0 *¢ °*% °¢
L°66 Cc°91 0°91- 0°6 ANVL ¥37101X0 °T1 °*y °s
L° €6 9°1- 6°1 0L R3LSAS ®w3ZI1JIX0 3 3rd *C °¢ *¢
0°06 s°¢1 0*L- 9°¢ Y0ivVINO3y 3uNSS3dd ¥3Z10IXU *L1°t °S
0° 001 g°ct 0°c1- $°0 °313 S91d 1¥CddS u3dZ210IX0 *91°€ °S
§°001 ("R T4 0°L-~ £°0 3NNUJIO0 IN3A 713 HINVL ¥3Z101X0 *sl°t °s
$°86 g°s¢ QL= $°0 SSCe NIVyQ 3 114 w3Z101IX0 *%1°¢ °*¢S
0°06 s*¢d1- 0°4 9°Z YCivIN93Y 3uNSS3¥d T3Nd *el’e °¢
g°oct 0°0¢c~ 6*0¢ g1 *313 S9144 ivCdalS T3N4 *cT°€ °S
§*001 0°6c- 0°6 €°0 1J3NNOTIQ AN3IA 71714 dNVL Tdnd *0T°e °S
$°86 0°sc— 0*6 $*0 SSCY NIVYO 3 114 dNVL J3fd e *e °¢S
0°06 g°¢1 0°L- 9°¢ dOlviNO3dy JuNSS3dud ¥dZIUIXO0 *°8 "¢ °S
0°001 021 0*e1- s*0 *213 S914 LelddNS ¥3Z10IX0 *L °*t *¢
$°001 0°sé L €£°0 INNOJIG IN3A 1114 NNVL ¥3ZIQLIXQ °S °¢ °S
$*86 0°se 0°L- g°0 SSCY MNVYG 3 1113 ¥3ZlAIxX0 *s °*¢e *°¢
0° 06 s*ci- 0L 9° vCAVIND3 ¥ 38NSSIUd 1304 °9 *t °g
0°001 ¢*0¢e- 0°0¢ 0°1 *J13 S91d 1ulddfiS 1304 *t °e °S
6°001 0*sc- 0°6 €°0 LJ3NNOTIAQ IN3A 1714 XAVL 1303 *¢ g °¢S
§°86 0°sc~ 0°6 90 SSOd NIvud 3 7714 JNvd 130d *1 *t °¢
1°¢6 €L €°1¢ 0°8¢ . ANVL 134 °C *2 °¢
0°66 8°91 8°91 0*¢ ONIY 1dfiS MNVL 364 *% *¢ °s
088 $*8¢ $°1¢ 0°sl ANVL 130d *e *¢ °*S
4°66 0*0¢c- 0°0¢ g°¢ ONIY 1dU0ddfiS XNVL T304 °¢ °¢ °9
L°66 0*ve-~ 0°4e 0°6 ANVLI 1304 *1 *¢ °*¢9
0°801 0°0- c*Q- 0°¢s S31Y0SSITIv 3 SINICNI °C °T °¢
§°801 0°%1- 9°8- 8°Yy ) 8 CN - 3NIINI °*el°1 °s

Z A X GYd1H4 aNO2J3S 1S¥Id4 . -
(WNLVG °*d3Y WOY¥Yd S3IHINI) NOIINVY3NI9 3000 (v*3¢3)

ALIAVYO 40 ¥3LINID (SONNOd) 1HI13M SSV1J NO11d1¥3S3d 3403

$31143d0¥d_SSvwW 11V1iid

*69°0¢t°9 31va Y 39vd 3dv3S3 WVYNAT = JTIIH3IA INTATS ¥VNAT

SD 69-419-4

A-89




Space Division
North American Rockwell

N

SD 69-419-4

A-90

0° 86 0°0 [[hdrAf 9°91 ‘ S31d3ilve - 37d4r0S uwdbld °C °1 °4L
0°86 0°¢1- (VR €8 ONVH 1437 - A¥31ive *¢ *1 °4
0*86 0°¢1 0°¢1 £€°g UNVH 1HSIY - Ad3live 1 °1 °4
9°lé6 1°¢ ¢*0 6*961 W31SAS NCI1SIdGued NIWVW °*C 0 °*¢
9°L6 1°¢ PAd] L°L1 HIMCY9 °C ~*0¢°¢
9°L6 1°¢ ¢*0 L°L1 HiIMG89 *1 °*Cc°*s
AN X 0°11 s*'1 TTTYTTfWeee o T T T T T RNSASAS NOYIvZIunSS3ka *C L S
966 0°9 g*8- s°*1 *313-SS43-S140ddNS-S170d-SiFN *11°L °6
1°86 $°2C S°L- 9°2 dCivIN93w 3¥NSSddd whNllsk *Cl°L °S
9°86 Gy 8°6- 8°0 JAIVA AJ3HI/Y31 113 1364 "6 *L °¢
8°66 0*11- ¢°01 8°0 JAIVA XI3HI/u¥3lla ¢0 °*s °L *%
5°68 g*¢1 A O 8°¢ JATIWA 431136 3YfSSdud 13aNd 4L "L °S
0°001 0°0Z- c*0c¢ g8°¢ o JAIVA 43171346 3ursS3ve é0 *S °*¢L *S
666 s°8 0°g- 9°0 JATIVA 440-L0HS AINIA WATI3H S %L °S
s°001 §°9 G° g~ 6°0 S944 3 SNIYNL WILSAS JENSSzHed °Y "L °S
[ 1] [3°] c*ci- ¢°1 ID3INNUISIC 3 d450-4FHS e °*L ° ¢
1°401 6°22 g°g 1°1 . 14CddS XNVIL WRIT4H *¢ °*L °9
1°86 6*2e 9°g c°11 L o o MNVi WATTIH *T1 "2 °g
L°68 L*8 G "6~ 1°9¢ w3LSAS NCliviIunsSsS3ud *0 *9 °%
v¥°66 0°9 0°8- a1 *313-5814-S18CaadNS-SL1CH-SINN *T1°S °g
1L*°86 L4 S° L~ 9°Z Y01V IN94s 3ufSS3dd wWNiizH °*C1°S °¢
9°86 [k 66~ s°0 SATVA NJ3AK3/4¥3L14 1303 e *6 ¢
B8°S56 o*11- ¢°01 8°0 SATVA »03HJ3/¥347114 ¢0 *8 *9 °*¢
$°68 s°el ¢ il 8°¢ U 3MIVA 431774% J¥ASS3Y¥d 1sfd L 9 °s
¢* o001 0*02- 0°0¢ g°¢ JATIVA 33113 3eNSSddd <0 *Y °9 °*4
$°G6 $*g 0°s- 9°0 JATVA 340-10NHS LINIA WNLII3H S *9 s
6*001 5°9 G° 8- 6°0 SSl4 3 ON1GNL W3LSAS 3YNSS3Ed *% ¢ g
6*G8 [} 0°01-~ Z°1 123NNO3S1I0 3 J3C-4FKES *t *9 *S
0°88 c°el 0°gl- 1°1 SLINIVEd UNIANACK DNVL WNIT3H *2 °S °S
0°28 0° 81 c°gl- 0°11 o INVYLE WNTTEH T CS 6
P4 A X QulHl QN0 23S 1Syld
{Wnlvae *434 WOYd S3HINI} NOILANVUYINIES 3002 (viz243)
AL1IAVYS 40 ¥3iINID (SANNOd) L1HOI3M SSv1d NClldali¥dS3u 3C07T
_ o S31i¥3dl¥d SSWw VLI
*69°Ce*9 31va 4 3svd 3dvIS3I YUNMNT - 4TJIHIA UNIATS dVNOT




"'ll. Space Division
North American Rockwell

9°¢¢ L 342 £ 9°2¢- s°1 SINIVULIS3Y °*9 °1 °*¥i
1°0L ¥ H1- §°LI- $°2 1V3S °s °1 °41
0% S eli- C 7 £°0 ONVH 1431-1S3¢ WiV % °1 °91
0°s9 5*21 0°L €°0 ONVH 1H914-1S34 WYV °*© °1 °%1
0°8L 0°0 0°G-~ s*1 SINIV¥1LS3d °*2 °1 °*%i
§°26 0°0 0°0 §°¢ Iv3sS °1T °1 &1
€°€01 0°0 c°o 6°2¢ NCIiVS1AYN QNV 33INVAIN9 °0 °C °*6
€°¢ot 00 0°0 0°¢ HIMCY¥9 *0 °02°6
R4l 1) /Y] 0°0 0°¢ HIRCYD °1 *0¢°6
€°c0l 0°0 (] 6°62 INdiNg 3INVAIN9 °C *t *6
0°s01 6°9- 8¢ s°2 : 8 GN  H0LAVALIV °*C1°E °¢
0t 01 10— 0°L [F] LI CN - "YO1VMIJdV 6 "t °6
0°s01 6°2 L1 6*2 S Ch - ¥OLVNLIV °8 € *6
0°601 i g2 s°2 S ON - YOLWALIV °L °E °6
) H-man 69 8°c- [d4 % ON - d04VALIV °S °*¢ 6
0°s01 L0 0* L~ s°2 € ON - Y01lV¥NIZV °S °¢ °b
0°s01 6°e- L1~ §°2 2 ON - BOLVALIIV *% *€ *¢
0°¢01 I~ 6°¢- G2 T CN - ¥0IVNAZV "€ "t "€
$°€01 0°0 0°0 beL (21907 *I3NI) LINAN 10¥ANOD 2 °*t °*b
6*68 0°0 0°0 §*2 {2) SGYA9 31VH °1 *€ °*6
T5t6 0°0 A 8°8 NCI1NBlulS1d 3 NOISY3ANDD u3MCd *C °C °©
1°¢6 0°0 0°21 g8°0 HiMOYY *0 °c2Z°e
1°¢6 0°0 021 8°0 HIMCB9 *1 °*(2°8
i*te 0°0 6°21 C°8 ININdIND3 u¥3iNGd "0 °1 °8
0°06 0°0 gzt 0°¢ INIYIM 3 SAE °*C °L °§
0°%6 0°0 0°21 C°s SY3XVIYY 3 SLINJYID ONIHILINMS °T1 °1 °%
0°46 0'0 0°1 €61 378N0S ¥3M0d 0 °C °*4
0°s6 g0 021 L°t HIMCY9 *0 *02°¢L
0°86 0°0 0°2t L1 : HIMC®9 °1 *0e2°L
7 A X GYIHL aNg23s  1SYld , .
—  _(WRIVO *J3Y WOUd S3HONTD NOTINVY3IN3d 3003 {vez¥3)
ALIAVY9 40 ¥IUINID ({SONNDd) 1HO13M SSV12 NOI1d1¥3$30 3007

. $311¥3dC¥d SSYW T1V13dQ
*69°Ce*9 31va 9 39vd Id¥3IS3 BYNNT - ITIIH3A INIATd ¥VAQT

SD 69-419-4

A-91



Space Division
North American Rockwell

N

0°801 g°21 £° ez o°21 146i3-SIVNUES3d 0 1 *l¢
0°801 5°82 912 b8 1304 - 1vN0LS3Y € 1 °1¢
0°801 0 ve- c*me 5°¢ 1303 vAG1s3d °1 °1 °i¢
2°89 0 4~ 9°g- 0'09L 13INNOSEId *C *C °L1
o 2°69  0°%—  g9*¢— Q%Q$L  M3¥D ‘0 "1 °41
0°15 b e1- S Li- 0*08¢ v39NISSVa - LOVNGUISY *2 °1 °21
Yool %9 %9 0°08€ 1071d - ANVACYLSY *T °1 *z1
0°8L 9°9- §°91 8°52 SI3INVd 3 STUYINUD NOIAVAS M3¥d *C °C °sl
0°8L 99— ST £ ¢ HIMOY9 *C CZ 61
0°8L 9°9- §*91 £°C HIMGY9 *1 *CZ°sl
6°cy 6°1 8¢l 5°6 STUYANCI MUIAVIS M3¥D *U *% *Gl

0°8% R 601 0%y SITEVD ‘¢t v °ol
0°18 0°21- S*91 0°2 ¥3TI0YINGD 3T14CeHL 2 *% °si
0°18 0°21 $*91 3 JGUANUD ONVH TUNGIAVICY *1 °% *G1
0°¢L S vi- Ry A ST3NVd INGWhulSNI °*C °t °sl
0°¢L S*i- 561 01 ; SAVIASIG *2 *€ *61
0°€L Sy 1- s'6l  0°s o o 4uN1INdES 1ENVd AVIdSEG T e *si
S°6L c*0 S 11 0°2 IV1S30u3d 0 °*1 °s1
S*6L c*0 S 11 0°¢ Iv1S303¢ 1 *1 °si
6°28 £°6- 14 vyl SNOIS1ACYd 13NNCS¥dd *C °C *%1
6°28 € G- % €1 HiMGE9 *C e vl
6°2Z8 €06~ 1% £ 1 h1#LY9 *1 *02°%1
2° 001 8°0-  1°9¢ € o - SONIHSINYCS *C *Z %1
s*601 s zi- 0°2€ 20 631S ¥3cdh el°c *#1
s*o0zl s°e- £° 19 2°0 d31S wIMCT *21°2 *v1
5°86 0°0 C*9¢ G°€ 1S3Y 1004 *S ‘e °41
9°6L P S 6- Z°6 JINNOS¥3d 804 SNOIIVCOWOJ3V “C -1 *%1i
9°29 6°92- 9°01- €°0 GNVH 1337-1S34 haV 8 *1 °%1
B 929 6°1- $°01- £°0 4 . o ONVH 1HOI¥-L1S3H WiV 2L *T1 °41
i A X QY IHL ONO2J3S  iSuld
(WNIVG  *d43Y wOd¥d S3HONI) NOTINVY¥3N39 3000 (V¢3°3)
ALIAVES 3JU ¥3IINID (SONNOd) LHOI3M SSY12 NO11d193S3¢ 1062
.. s3lly3aLud SSVw IIViIC .
*69°0€°9  Jiva L 39vd JdVIS3 tVNNT - 3T1J1HIA 9NIATS 8VNO1

A-92

SD 69-419-4




‘ ' Space Division
North American Rockwell

$°16 0°0 0°0- 0°0001 INV113d0¥d 1SNYHL 103 *0 0 *G¢
s°16 §°8- 6°91- 0°009 ¥3Z10IX0 °*C *°¢ °sd
0 88 0°61- % %i-  0°0Z% ¥371GIX0 ¢ ¢ °S¢
L°66 0°91 0°91-  c*081 ¥3Z1QIXG °1 *Z *s2
s°16 L°z1 €22 0°00% 1304 0 °1 ‘sz
0°88 < 8¢ s 1e 0°08¢ : 3303 ‘¢ 1 °s¢
1°66 0°92-  0°%2 0-021 / , 1E04 T 1 *s2
0°801  0°0 0 0°0€ . SINV113d0¥d IVAGIS3Y¥ °C °C *1g
0°601  S°8- 6owi- 0°81 ¥3Z101X0-SIVNGIS3Y °C °¢ *1¢
0°801  0°61-  ¢°%I-  9°21 ¥3Z101IX0 - WCQIS3Y *% *T °12
0°801  0°91 0°91-  %°g ¥32101X0_WNQ1S3Y °1 *2 °12
2 A X QYIHL __ ONO33S  4S¥id

(WN1VG ° 334 WOEd S3IHONI) NOTINVY3IN3E 3002 (vea'3)

ALIAVS9 30 ¥3IN3D (SANNOG) 1HO13M SSV12 NOT1d1¥3530 3003

$311443d0dd SSVW 1Ivi3d

*69°0¢e°9 3iva 8

39vd

3dVIS3 ¥YVNNAT - I3THIA ON1AT4 dVYN0

A-93

SD 69-419-4




ion

i
North American Rockwell

Space Divi

L\

t69t0€ry

Jltva v 7 3evd

$311v3d0¥d SS¥W TIVi3U

4dv3S3

dVNET = 4T01RAA

ONLIATS wuNM 1

0°0 0°0 0°0 1°0 IN3W1¥VdWUD 3INJONI-301S UY¥VMELE *C % *2
0°0 0°C c°c §°0 INIh1¥VdWUD 3NION3-0CL 1 *% *¢
€1 8°0 3°¢C 66 "S1dNS ¥NVI v3ZIGIX0 3 133 °C ‘e °¢
0°0 0°0 0°cC s°¢ YAVL 83ZIGIX0 *% e 2
0°0 0°0 0°0 §2 S1¥CaaNs WNVL 1404 *€ "¢ *C
T ¢*0 A B 'R I A T T T T T T T TSRV e320dIXG Ce e te
0°0 0°0 0°0 5°2 $14UddNS WNVL 13Md *1 *t *¢
0 %°0 9°C 0°¢l J9N1INELS NaHl-Auevd *C °1 *¢
00 0°0 T°¢C 6°¢ X0d vuNlanNels-13Ava dC1 "6¢°1 °¢
0°0 0°0 0°¢ $°0 JeNiINELS-T13NVd GNVH 1=31 *8C°1 °¢
0°0 0°0 0°0 $°0 XU8 IVENIsNE1S-13Nvd ONVH IHSId *2¢°l *2
0*0 0°0 60 &0 T T OUTTXUE e dneis-13Nve Hy 13V st fd
0°0 0°0 0°0 8°0 XU8 TVBAL1INe1S-T13NVd H1 M3 *Sc*1 *2
0°0 0°0 0°C L°0 XCH IvaNidnylS-T3Nve HI 13V °*9¢°1 °2
0°0 0°0 c°¢ 1°0 XLt TVGN1JHElS-13Nvd Hy CF3 "€ 1 ¢
0°0 0°0 c*c $° 0 XLt IVaNldNeiS-T13NVae 13V *¢e*1 °¢
0°0 0°0 0°C $°0 XUd Tv¥AL3NeLS-T4AVd Q¥4 "1C°1 *2
T 0*u ~ 0°0 S 00 €0 T T T 5 [437-5514 1eldals wUIVIINILLY 1T fe
0°0 0°0 0°0 €°0 1 IHY91¥-S914 13CdalS sUIVANILLV *T1°1 *¢
0°0 0°0 0°cC €°0 937 14v-S913 labLddlS wOIVANILLV *CI°1 “¢
0°0 0°0 0°0 €0 537 UM3-5013 1d0cdlS SLIVIINILLY "€ "1 ¢
0°0 0°0 c*e €°0 df 1431-S913 luLdaNS ¥CIVANILLY *§ 1 *¢
0*0 0°0 0°0 €°0 fi 1H91¥-SUid L1xCddNS WOLVANIALY *L °1 °C
0°0 ~ 0°0  0*0 €0 ©ydh 13v-SS1i3 1e0adf.S wOIVON3LLY *S T *CT
0°0 0°0 0°0 £°0 wdN OM3-5914 L¥UadlS WULIVANILLY *s 1 ¢
0°0 0°0 ¢°0 S°0 UNVH 1337 INAOW NIChS °% °1 *Z
0°0 0°0 c°C S0 GNVH iHSTg INNUW OGRS &t °1 *¢
0°0 0°0 0°¢C $°0 14V AINIUW NIUERS ¢ T *2
0°0 0°0  c¢°*C S°0 S q¥vMald ANIUW ¥OURS *T °1 °*¢
MVA 110 FI1ld Q¥IH1 GNCJ3S  LSuld
WIGWIN  (038vNES 1333 oNiS) NCTIVE3INIS 3000
310N VIL¥3INI 4C IN3WUW (SUNNOd) LH9I3M 1N3¥eND NU1lal®254G e

A-94

SD 69-419-4




‘ ' Space Division
North American Rockwell

0°0 0°C 0°0 s°1 14V Ovd ¢ *¢ °*%
0°0 0°0 C*C s°1 GNVH 1H91Y Cvd ¢ °*°Z °%
0°0 0°*0 0°*0 [ | gquvmia0d-0vd *1 °*¢ °Y
L°1 0°1 0°1 0*<dc¢ S937T WuN1IINELS 0 *1 °*%
0°0 2°0 0°0 S°s o UNVH 1331-931 *% °*1 °%
c°0 0°0 ¢*0 S°*g 14v-937 ¢ *1 °¢%
C*0 Z°0 0*Q s°g ONVH AHYI®-931 °*¢ °1 *%
¢°0 0°0 Z°C $°S CdvMu03-S3T 1 *1 °%
6°1 1°1 1°1 0°T11 NC1142310¥d TVAINIWNCUIANI °*0 °C °t
0°0 0°0 0°0 0°1 H1MCY9Y °0 °*0<°¢
0*0 0°0 0°0 0°1 HiMCY9 1 °0d°t
6°'1 1°1 1°1 0°C1 NOLIVINSAI °C °1 °¢
1°0 1°0 1°0 1°% ¥NVL d3Z210EX0 NOLAVINSNI °t *1 “t
1°0 1°0 1°0 19 XNVL 1304 NOITIVIOSNI *Z °1 ¢
0°0 0°0 0°C 8°1 MNVL WAIT3H-NGILVINSNI °T1 °*1 °¢
8°1 €1 1°1 y°0¢ JuNLdNulS AQC8 *0 *C °¢
0°0 0°0 0°0 8°é HiMUY¥9 °*0 °*(CZ°*¢
0°0 0°0 0°0 8°¢ HiMnC¥9 *1 *0¢°¢
0°0 0°0 0°C 0°*¢ 3dN120ndLS AYVONO33S °0 °S °¢
0°0 0°0 c*°C 0°Z J¥NLJNYLS AMVYOUNOZ3S *1 °9 *¢
0°0 0°0 c°C L*Z INIWIUYVAWOD INIINT °0 4% °¢
0°0 0°0 0°0 %*0 1YVdROD 3NION3I- *213-S1708-SIFN °C1°% °¢
0°0 0°0 0°0 1°0 INION3I-30IS UNVH 1437 *6 °y °C
c*0 0°0 0°0 1°0 WIUVAWO?Z 3NION3-3CIS ONVH 1HSIY °*°8 °*°4% °¢
0°0 0°0 0°0 €°0 dW0D 3INISN3 301S ONVH 1H91d 4dv °¢L *9% °¢
0°Q 0°0 0°0 £°0 VdW03 3NION3I-3CIS ONVH 14371 QFd °G6 °4y °¢
0°0 0°0 0°0 2°0 VdW0D INIONI-3CIS OUNVH 1437 14V *°s *9 °¢
0°0 0°0 0°C ¢°0 dWO3J INIONI-3CUIS UNVH LhOIYW CFd *9 °% *Z
0°0 0°0 0°0 1°0 ] INIWIYVAWOD 3NION3-3Q1S 1dV °*t °H ¢
MVA 370% HJl1d QulIHl ONO3J3S AS¥ld -
Y3IEWON (g3uvnesS 1334 9N1S) NCIiVY3N39 3002
310N VI1¥3INI 40 AN3WOW (SUNNDOd) 1H9]13M LIN3IYUND NO11d1492S3G 3462

$31143dCYd SSVW T1vi3

d

*69°0¢°9 3iva Z 39vd

3dV3S3 ¥VNNT = FTITIH3A 9ONIATL WVNAT

A-95

SD 69-419-4




Space Division

L\

North American Rockwell

0°0 0°0C 0°cC 8y L UN - 3NISN3®*el°1 °*s
1°0 0°0 0*C 0°9 313-5944-S1706-S4AN-Sd 13 *T11°1 °g
0°0 0°0 0°C 1°6 UTOJINVW ONTTQfiC) u3Z1GIX0 ‘01°1 °¢
0°0 60 00 €°0 GI03INVM ONITINCD T304 *6-°1 *¢
0°0 0°0 0% 92 ... S3NIY 137N1 31€IX314 *8 °*1 °g
0°0 00 ¢°cC 9°g $13XJvdd T0WINUL 108 3 RIt1ld 2 °1 *g
c°0 0°0 g°C £°0 YIANITAD 37110¥KHL *9 °*1 °*¢
0°0 0°0 0°C €2 INGD L1SO¥HL °*S 1 °g
0°0 0°0 0°0 8y Y CN = 3INION3 *% T °s
0°0 0°0 0°0 8y € ON = 3NI9IN3 "¢ °*1 °¢
0°0 0°0 0°0 8y B . i ¢ UN - 3NISNI *2 °*1 °s
0°0 0°C G*C 8%y T T T ON - 3INISNT *1 *1 *¢
vl sy 9y 1°29 ¥V39 SNIONYT *0 *( °%
0°0 0°0 c*°C 9°¢ HIMCHd9 0 *0Z°y Mw
0°0 0°0 0°0 9°g HiMC¥49 1 *Cc*y \
10 0°0 1°0 s°0 SYCSAIS ONIGAVT 0 °4 °% <
0°0 0°0 0°C €°0 o B B ) ~ 1d4V-YUSN3S ONIANVT °*¢ °9v °%
0°0 0°0 c*cC €°0 OMd-uCSNIS SNIGNYT *1 *% *%
0°¢€ 9*1 91 0°82 ( HIOVLLY °TONI) SHULVWANZLLY °*C *v 9
0°0 0°0 0°C st Tv311%3A  ONVH 14371 dUIVANI LIV *8 *¢ °4
0°0 0°0 R s'¢ VINOZIYOH GNVH 1437 wULVANILIV °Z ‘¢ °*°%
0°0 0°0 00 Gt TvIILd3A 13V wULLVANILLVY *G g °9
0°0 0°0 0°0C  s°¢ o __IVANGZ1dGH 14V - WUAVANILLIY G °E °%
0°0 0°0 0*¢C s*e AVOTLY3A ONVH LH9Id  oOIVEN3ILILY °% °g %
0°0 0°0 g0 5t INGZIYOH UNVH LHOIY YULIVAN3LILIY °*¢ °*¢ °¢
0°0 0°0 c°C S° € IVIT1¥3A JuvMEUd  HOLVNNS3 LIV *Z °g °9
0°0 0°0 0°C s°¢ TVINCZIYUH QuvMu0d  HULVNANI LIV 1 *¢ 9
9°C €1 €1 0°9 SAvd 9NIGAVT °0 *2 °*%
0°0 0°0 0°0 - e S _ . _____GNVH 1437 Ovd °% *¢ %
MV A 110% HO1l1ld Q¥ IHL ONQ 23S 1Syld
Y3 GWNN (G3dvN0S 1334 901S) NCILVY3INIS Q03
310N VILIYANI 40 IN3WOW (SONNUG) LHS13M 1NIWYN3 NOT1diadS3d 30

c69°0€°9

31vQ

€

"39vd

$311¥3dC¥d SSVW 11Vi3a

3dVIS3 ¥vhnl

- 3731H3A 9nIAT3 dvnO

SD 69-419-4




Space Division
North American Rockwell

N

SD 69-419-4

A-97

12 9°2 6°0 0°82 ¥AV1i ¥3Z101IXG °C °%
0°*0 0°0 0°0 0°¢ ONIY 1dNS XAVL ¥w3Z10IX0 °% °*%
€°0 9°C 9°C 0°6G1 WNViI ¥3Z101X0 ‘t %
0°0 0°0 0°0 0°2 9NIY 1d0ddNS MNVL u¥IZI0IX0 *¢ *4
1°0 1°0 1°C 0°6 o - ¥NVi ¥321GIX0 °1 °+%
%1 1°1 940 O¥eU T T T T T T T T 7T TTIWALSAS x37101X0 3 13rd G C¢
0°0 0°0 0*0 9°2 YOLVIN93Y 3d0SS3dd ¥3IZIUIXO *Ll°k
0°0 0°Q 0°Q G°0 *213 $91i4 1uOdofS ¥3IZIGIXD °S1°¢
0°0 0°0 0°C €°0 INNOJDLIU INSA 1113 JNVI ¥3Z210IX0 *STl°¢
0°0 0°0 0°0 9°0 SS0E NIvdl 3 1713 w3Z10IX0 *%1°¢
0°0 0°0 0°0 9°2 d04vIN93Y J80SS3ud 1304 *el¢
0°0 0°C 0°C 0°1 o T *313 S913 1uCddfS 1303 *¢l1°¢
0°0 0°0 0°0 €°0 LJ3INNODIQ AN3A 1714 XNV 13nd °Cl°c
0°0 Q°0 0°0 9°Q SSO8 NIVYAG 3 1114 MNVL 1304 "6 °t
0°0 0°C -0 9°¢ ¥C1V IN93y JulSS3dd ¥3Z101X0 *6 ¢
0°0 0°C o°cC $°0 *313 S91d4 Lv0ddfS ¥3IZIGIX3 ¢ °¢
0°0 0°0 0°C €°0 IANNODIO0 IN3A 1714 OiNVi ¥3Z210IX0 *9 °¢
0°0 0°0 0°0 90 N T TTITTNGEE NIVed 8 1113 W3Z10IX0 ‘s ‘e
0°0 0°0 0°C 9°¢ dULV IN93Y JuiSS3ud 1304 *% °¢
0°0 0°0 0°0 o°1 *313 S$913 1ulddNS 14Nd "€ e
0°0 0°0 c°C €0 1JINNCOTIQ INJA 1714 JMNVI 13f3 ¢ ¢
0°0 0°0 0°C 9°0 SSOE NIVYa 3 1704 MNVL 134 °*1 ‘¢
2 94y o1 082 . uNVL 3P4 °C *2
0°0 0°0 0°0 o*¢ /0 T ONT1Y L1d0S ANVLI 13n3d *% °¢
€°0 9°0C 9°0 0°st MhVE 13Nd cg 2
0°0 0°0 0°0 0°2 9NId 1d0ddrs MNVL 1304 °*¢2 °*¢
1°0 T°0 1°C 0*6 SNV 134 °1 °¢
%1 8°0 8°C c*2s S31YLSS333v 3 S3INIONI °*0 °*1
0°0 0°Q 0°0 8°Yy N 8 UN - 3NI9A3 °el°1
MVA 110Y HO11d QY lHL GNO 23S 1S%14d
B3IGWNN {a34vndsS 1333 9AS) NCTIVY3IN3S =002
310N VI1d3N1 30 IN3WOW {SONNCd) LHOI3IM INIWYND NGILdIudS4d

S311¥3dC¥d SSVW 11v13Q

*69°0¢°9 31va s 38vd 3gVIS3 ¥VNNT - IFTIIHIA INIATT dvihAd




Space Division
North American Rockwell

N

s°0 $°0 0°0 9°g1 S31uv31livd - JJWNCS Y3rO0d ‘0 1 °L
0°*0 0°0 00 £€°8 ONVH 1437 - Av3live °*¢ °1 °L
0°0 0°0 0°0 €°8 ONVH LIHSIY - A¥3iive 1 °1 *4
£°8l L% s* 11 6°%61 W31SAS NUOISIrdOYdd NIVN °C °C °¢
0°0 0°0 0°*C L1l HAMOYI °C "*CZ°*S
0°C_ 0°0  0°*C___lt4v _ HIMGY9 *1 *Ce°s
L°1 [ | L°0 1°6¢ WILSAS NCILIvZIieNnSS3dxd °*C *L °S
o°o0 0°0 0°0 s°1 *J13-9913-SLEUdafiS-511CE-S1INN *11°L °s
0°0 0°0 0°0 9°¢ dOLVINO3Y 3erfSS3dd WNIT4H *Cl*L °S
0°0 0°0 c*C 8°0 IATIVA NI3IHI/¥3il4 1303 ‘¢ L °s
0°0 0°0 0°C 8°0 JATVA X%I3HI/831714 ¢U ‘¥ L °S
0°0 0°0 0°C 8¢ . 3ATVA d3174% 3JueNSS3¥d 1304 L L °S
0°0 0°0 0°0 8°¢ JATVA 431 7d¢c 3eiSS3ud 20 *9 *L °S
0°0 0°0 0°0 S°0 FATVA J4d0-10NHS 1IN3A WNTI3H °*S *L °S
0°0 0°C 0°C 6°0 S914 3 ONIS8Nl WILSAS 3¥NSSaud "% L °¢
0°0 0°0 0°C ¢°1 1C3INNUJSIQ 3 4d4C-1ifkS °*t °*L °*S
c*0 0°0 0°0 1°1 1dUddiS ANVL WNLIT3H *¢ *L °*$
1°0 1°0 1°0 0°1tl. R ) B NVL WNLI3H 1 "4 g
L°1 1 I 1°9¢ W3ILSAS NCILVZIH®NSS3td °C *°9 °¢
0°0 0°0 0°C s°1 *213-S9434-S1¥UdaNS-SL0E~-SIFN *11°*G °¢
0°0 0°0 0°C 9°¢ FCAVINIG3Y J¥NSSddd WNINaH *Ul*9 °s
0°0 0°0 0°0 8°0 IATMVA NI3IHI/Y31 14 1304 6 *S *¢
0*¢ 0°0 0°0 8°0 IANIVA NI3h3/43111d ¢ *8 *S °S
0°0 0°C 0°0 g°¢ o JAIVA 441713¥ 3¥0SS3kd 1304 L S °G
0°0 0°*¢C 0°0 8°¢ JATIVA 4317136 3uNSS3ud 20 °*Y s °*¢
0°0 0°0 c*0 9°0 JATIVA 430-10NHS INJA WAI3H *s *G °¢
0°0 0°0 g°0 6°0 S914 3 ONIGiL W3LSAS 3¥NSS3dd *% °*S °g
0°0 N3] 0°0 21 LI33NNUODSIQ 3 440-16HS ¢ °S °*g
0°0 0*0 c*°C 1°1 S13MIVed SNIAINNOW XNV] WALI3H *¢ °§ °¢
1°0 1°0 1*0  0°11 e XNVL WNIT3H *1 S °g
MVA 110y Hllld JYIH1 gN023S 1Sudld
Y3IAWAN (a3yvnCs 1334 901S) NOI1VE3N39 3002
310N VIL¥3INI 30 IN3WOW (SGNNUd) 1HYTI3M 1N3¥uN) NO11d1¥sS3u 3602
. e .. . 5311¥3d0%¥d SSViW 1iVviid o e e el
*69°0¢c°Y 31va S 39vd 3dVIS3 dYNNT - JT10IHIA SNIATD dVNC

A-98

SD 69-419-4




North American Rockwell

Space Division

L\

0°0 0°0 0°c s°1 SINIVYLS3d *9 *1 °%1
0°0 0°0 0°C 5°2 1VES °s °1 *41
0°0 0°0 0°0 £€°0 GNVH 13371-1530 hav 9 °1 91
0*0 0°0 0°C £°0 ONVH LHOIG-1S3Y WYV ¢ "1 °*%1
0°0 0°0 0°0 s°1 SINIVULS3Y *2 *1 °41
G°0 0°0 0°C s - T 1v3s 1 °1 *%1
€°0 €£°0 £°C 6°2¢ NCILVIIAVN GNV 3INVGIR9 °*C *C *6

. 0°0 0°0 0°C 0°€ HAMOWY *0 °02°€
6°0 0°0 0T 0°¢ HINCY9 1 -0¢°6
£°0 £°0 £°C 6°62 10d1n0 3INVAING *C *t *6
c*0 0°0 0°0 s°2 8 ON  ¥CAIVOLIV °*01°E °6
0°0 0°0 0°0 s°¢ L ON - "0lvN1dv € "€ °6
0°0 0°0 0°C 5*2 9 Oh - YOLVNIZV °8 °*t °6
0°0 0°0 0°c 5°2 G CN - dCIVALIIV L °¢ °6
0°0 0°0 0°0 5°¢ % CN - 80iVAlZY *9 "t 6
c°0 0°0 0°0 $*2 € Ch - wCLVNLIJV °S °*€ *¢€
0°0 0°0 0°0 s°2 o 2 CN - WGAVOLIV °% *E 6
0°0 0°C 0°0 G°¢ T ON - ¥0AVNIOV *t °*t °6
0°0 0°0 0°0 yoL {91907 *I9N1) LINA IO¥INGD 2 *€ *6
0°0 0°0 c°C s°2 () SOWAS 31vd °1 € °€
0°0 0°0 0°0 8°8 NOILNG181S10 3 NGISYIANUD ¥3MOd °C °C °8
0°0 0°0 0°0 8°0 HiMCY9 *C *C2°8
0°0 0°0 c°0 8°0 _ - - ) HIMOY9 °1 °*C2°®
0°0 0°0 6°C 0°8 INIwdIND3 w3kOd 0 °1 °8
0°0 0°0 0°0 0°¢ 9NIYIM 3 SNE *2 °1 °8
c°0 0°0 0°0 0°g SY3XvI¥Y 3 SAINJ¥ID SNIHJLIMS °1 °*1 °8
$°0 S°0 0°0 € 8l 30uN0S u3aMOd *C °C °4
0°0 0°0 0°C L1 HIMOY¥S 0 °*CZ°L
0°0 0°0 0°0 L°1 HIMUYS *1 °Ce2°L

MV A 110% Flild QYIHL gN023S  1SuId
¥3IGWAN _ (Q3YVNLS 1334 9N1S) NOTIvy3N39 3009
310N VI1¥3INI 40 LIN3WOW (SONNOd) 1H9I3M 1N3WYND NOIid1¥J530 E 11 oo
$31143d0¥d SSWW 11Vi30 o
*69°0€°9 31v4 9 39vd 3av2$3 wVNNT - 3713TH3A ONIA13 ¥VNAT

A-99

SD 69-419-4




Space Division
North American Rockwell

N

SD 69-419-4

A-100

s°1 s°1 0*0 021 1303-5IVNC1S3Y *0 1 "1¢
a°0 0°0 0°C ] 1304 - vNUIS3Y € T *12
0°0 0°0 00 9 ¢ T3N3 vN0Is3d *1 1 °1¢
£°€9 9°6g £°€L 0°09L 13NNCSEId 0 <0 °L1
£°€9 9°ss €€l 0°09L M3¥d °C 1 °L1
0 11 978 S*yT TT0C0se T TTR39NISSVd - INVNOEASY fZ 1 cL1
0°11 9°8 s 41 0°08€ 1071d - LOVNUBESY *T °1 °L1
9°0 L°0 2°0 g°se STINVd 3 STOUINGI NOILVIS M3¥D 0 °C °S]
0°0 0°0 0°0 t°¢ HIMCE 0 0c°G1
0°0 0°0 0°0 £°2 HIMGY9 *T *Ce°sl
z°0 2°0 0°0 66 STUYINGD NUILVIS M3¥D °C % °gl
0°0 0°0 0°¢C 0% S316v] "t *v °61
0°0 0°0 c°C 0°2 ¥3TICHANOD 3T110¥KL 2 *% °g1
c*0 0°0 0°C S°¢ ICYINOD ONVH IVACIAVALY °T1 °*% °sl
G°0 0°0 0 0 RFA ST13NVe IN3IWABISNI 0 *t *S1
0°0 0°0 0°0 0°L o SAVIASIG "2 ‘e °sl
0°0 0°0 0°0 0°g 3uNi0N¥iS 13NVd AVIdSIU °1 °t °*g1
0°0 0°0 c°c 0°Z IV1S3Gda *C °1 *sl
0°0 0°0 0°¢C 0°¢ 1S3C3d "1 °1 °*sl
9°1 0°1 22 v h1 SNOIS1AGY¥d 13NNUS®Id 0 °C °*%1
00 0°0 0°0 €1 HIMCED 0 *0c w1
0°0 0°0 G°C €°1 HIMLXD *1 *Cz°%1
0°0 1°0 0°0 6°¢ o - SUNIHSINuAd *0 "2 °*%1
0°0 0°0 c°¢c 2o o T d31S wdddN *xl°¢ *%i
0°0 0°0 0°0 2°0 a3l1S ¥IMUID *2l'c 41
0°0 0°0 c°c S*€ 1S3¥ 1C03 "s 2 "¥1
€°0 S0 50 6 7INNGSt3a 9G4 SNGILVAGWOIIV 0 T *¥1
c°0 0°0 0°0 £°0 UNVH 1437-453% AV 8 °1 *H1
0°0 0°0 0°0 £°0 B - GNVH IH9TY¥-1S3¥ W3V "4 1 °%1
MVA 110y HJ1ld Q¥1HL GNUJ3S  1S¥id
¥3GWAN  (038VNBS 1334 9r13) NCI1IVY3N35S 3000
310N VILY¥IN] 40 IN3WOW (SONNOd) 1HSI3M LN3¥UND NOT1d1%2$30 Jcus

S311zdcC¥d SSVW TIV13Q

*69°0€°9 31va L 39vd 3dVISI dVNAT — FTTTHIA ONTA T4 VNG




‘ ‘ Space Division
North American Rockwell

37

9°8L1 6°211 1°8L 0*0001 INVIT3dC0¥d ASNYKL 104 0 °C
¥yt 0°LE 8°¢ g°009 ¥3Z1UIX0 °*0 °¢2 °s¢
0*0 0°0 0°0 0°0¢y wIZIQIX0 *¢ *¢ °se
} c°0 0°0 0°¢C 0081 43Z10Ix0 *1 °¢ °*s¢
! 1°0s §°2sa 9 _0°00% 304 *C *1 °*se¢
0°0 0°0 0°C a*08¢ " 1304 *¢ 1 *s2
: 0°0 0°0 0*cC 0°02t 1304 *°1 °1 °s¢
s 4 2 c°e 0°0¢ SANVII13dCud TvNOLISIY °C °C °*ié
0°1 0°1 0°0 081 ¥3Z10Q1XC-SIVNGIS3Y *0 °*¢ °*1¢
0°0 0°0 g*0 921 4321010 - TwvRAIS3Y *y °*¢ °*1¢
: 0°¢0 0°0 0°0 %°sS 432101x0 1vNGIs3y "1 *2 °l¢
RVA 130 HJ1lld g¥1HI GNOJ3S 1Suld
Y3GWNAN (@3YvndsS 1333 £r1S) NCILIVY3IN3E 200D
310N VILIY3INI 40 IN3IWOW (SONNCd) 1HOI3M LIN3¥UND NO11d1¥JS30 3402

*69°0€£°9 31va  ® 39vd

S311t3dCtd SSVA 1iVi3C

3dVIS3 YVYNNT - 3IT3IHIA ONIATY dvhD

A-101

SD 69-419-4



’ Space Division
North American Rockwell

APPENDIX B

LANDING DYNAMICS PROGRAM RESULTS

SD 69-419-4

-



LANDING PAD
VH
YAW | ’
X VEHICLE COORDINATES
i i
, 2 ) |
< : )4:6 | Y 8:7
» 4 @
ATTENUATORS
7
3
LEGEND
i = PRINTOUT Y
j = PRINTOUT Z

PRINTOUT X = -VEHICLE Z

Dynamics Program Coordinate System

SD 69-419-4



AABO

FRrv-4Bm<

aNBON

CRP4Z0N~DOT

‘ Space Division
North American Rockwell

HORZ VEL VERT vEL MmiCTION /ROLL fITCH YAW sLoPE 0-8LOPE €38 wuLL

3.90 6,00 0.33 ~138.00 7.00 ~T.12 10,00 0.00 408,.9901

TiME

/'

.1 .2 e.3 8.4 e.9 8.6 e.? o.8
TiNg

Foot Pad Forces - Case 1

SD 69-419-4




. - ——

_l

- 8.0

- WMINAZ= & MROB4

‘ Space Division
North American Rockwell

MORZ VEL VERT VEL FRICTION ROLL PITCH YAW SLOPE 0~SLOPE €SS HUuLL 2736-03 L

1] [
3.50 €.00 0,33 -135,00 7.08 -7.12 10,00 0,00 406,9901 * o0

4

JR 0 o e 9

-
+ -4

us .\\

ad

-
N
V.

T

LI

et

Y

-

|44 44

e

-

A

’,—F———‘
N
¢
A
!
-
N

0.1 0.2 0.3 0.4 [ 2] 0.¢ 0.7 0.8 0.9 1.0
’ TINE - SECONCS

Attenuator Strokes - Case 1

B-5
8D 69-419-4



Space Division
North American Rockwell

L\

2738-03
ooy

FRICTION ROLL PITCH YAMW SLOPE D-SLOPE Css MULL
~135.06 -T.12 10,00 6,00 406.9901

VERT VEL

HORZ VEL

[+1<1:]

7.08

0,33

¢.00

3.0

18

c.s

TIME - SECONDS

- -
. 3
- -
A4 A L A4 -
4-H-H 4444 <441 444 11111
— 444 44 343 4 144 4444+
4444 444 §4444-
° e
- - .—V -
44
b 4444
“‘ - ~
iR« 3 N 1]
] L] L]
] Y o
14 4.4 44
T L4444 44 L4 4} {44
+ 4+ SRAEREP" zun -4 4 - r &% -4
.nllv 4 344 " Pt 44 4 P
\ . .
- [~ -]
llﬂHva N 4 A +—4 v
== R 4
. JHN - -
L o - N N) D |
=eau Nl
4 4 Bem=-TRRERE “l 4- 114
o N 2 H. »>
.
- o - °
- ,11'.‘.. 4§44t 4
Pttt ot b1
T T
d 444 4
=17
h
41 44 4 414 .
= 'S - 1
. .
o - o
4 44 444
BEBsRSCCqd - 2 - 11
IIIV- < 444
1] q
- 4444444 - 444
- " "
W 3
—p—1 o - o
il == §E= THTTRCET T
- - - V
L - - me 4 444 4444 - 4 44 4
. - ﬂ 4 ‘ len - 4-4-4 4‘4[[
X
NEEENEYWE. . Aﬂ!ﬁlll 44444
p .
[~] -] o [
s = JRERRRRRARAN
It - d J D +
= S SETREENEREEREE
BREEs " "
- u. " 0. k-
oy
=
-+
4 b
]
L] N
3 .
C (-] o I
HH = = LIegNEEEns
Ly N
s
- - N
o me o -
+444- - iy
Saull e ST
~ « |
P = »
1+ 4 2a ne
- -
1 13434 4t -an
-
[ o
" " -]
S e 2 a & Q ° b % S ° e H] 2
' 1 ' V " '
Tu<r NI~wio x S WK » CUUWIWECF=OZ 0 ~

Leg Frame Linear Accelerations (g's) - Case 1

B-6

SD 69-419-4




’ Space Division
North American Rockwell

‘ Leg Frame Angular Accelerations (g's/ft) - Case 1
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LFV Configurations-Engine Throttling Versus Engine
Gimballing-Flight Control.

Lunar Flying Vehicle-Kinesthetic Control and Automatic
Control. ‘

Lunar Flying Vehicle-Differential Throttle Control-
Manual-Operated.

LFV Install-LEM Descent Stage Clearance and Location.

Lunar Flying Vehicle-Baseline Configuration-
Kinesthetic Control.

Lunar Flying Vehicle - Four Spherical Tanks, Para-
metric Gear and Engines.

Lunar Flying Vehicle -~ Two Spherical Tanks, Para-
metric Gear and Engines.

Lunar Flying Vehicle-Four Cylindrical Tanks, Tricycle
Spring Leaf Gear, Single Engine.

Lunar Flying Vehicle-Two Cylindrical IM Tanks, Four
Dual-Pad Gear, Four Engines.

Lunar Flying Vehicle-Lunar Module Stowage and Fueling
Interface.

Lunar Flying Vehicle-Lunar Module Stowage and
Removal Mechanism.

Lunar Flying Vehicle-Four Spherical and Four Cylin-
drical Tanks with Parallel Feed.

Lunar Flying Vehicle-4-Engine, 2-Tank, Manual
Control.

Lunar Flying Vehicle-Landing Gear Attenuation
Configurations. '

Lunar Flying Vehicle-3-Engine, 4-Tank, Kinesthetic
Control.
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Control.
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Propellant Tank Instal-Lunar Flying Vehicle
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LFU Control Console-4-Engine-Automatic Control.
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LFU-4-Engine Cluster Single Axis Gimbal.

SD 69-419-4




-—— 4y —— =
’ & '
LN T [
| DR ~ S GT—;
E DN [l
(\' ' ] ' ||
43 5
. . - 4 .
. el T ER onmie L -F2LDTD DiMZNS . ONS ) .
— - > . 43 . ‘
14 “ l
FT e ’ ) ﬁ

T ENGINE BIMBAL LSNTROL
(DIRFERENT.AL G MBALLING
OF ENGINES)

VARIAZ L E THROTT_Z ZONTRIL —
(LANG TazaTTLNG
OF 4 ENGINES)

; ConFia.l FaLoeo Dimensions

|
i
il

PR

YawW CONTROL -

! — PROPELLANT Tanws (2)
VARIABLE TmR0sT CONTROL

LEM OXIDIZER TANKS (REF)

\
i
O\FFERINTIAL THROTILE —

CONTROL PROPELLANT TAN<S 74) . . \ ;
//_(C.u\. Ox. 2 ZER Tanks (R &F) o . . TANK INSULATIN| > AND
, . ADDIToNAL Mad CoNFlaoRarian | PROTZCTNE CATRING
/ . / Ve L ADDITIORAL MAN CONFLGURATION
7/ - . ) -
/ ~aw TrrosteRs(2) : /\ 1( ‘
L N ] \
// /,/ / .
4 e
o T St
f T [ JWXY €10 ; ?&,- ‘ _ o TRGNE BLAST SwELD
- -t -

H . l ‘\
: . A
i :
. ENGIND CLUSTER(3) FixZd MOUNT 4 LANDING Suocw STRUTS .
(THROTTA™LE CoONTROL) P K LANDING MO STRUTS
S M- ENGINE CLUSTER (4) 1 wan, MouNT
" ] CmeotTTARLE Tormoy,
ConFiouraTion IT {
& 4
DIFFERENTIAL ENGINEZ THROTTULING FOR ] A : T r—-. - - ——
VErICLE (ONTROL (PITCH § RoLL) t ’ _(;QEE\C?.UB/*_WLO_N i H - :- nocaweLL
© YAW THRUSTER ADDED ‘ : DIFFERENTIAL EXRGINE GMBALLING TR : . ) 2 == e etittestnithoatan —
o NEHICLE (ONTROL(Pimin RoLL §Yaw) LFV CONFigRamons- B T FOTTLIN, ~
) - ' . . NERSUS ENGINC G 3acuna-Fuet Cowmne. | 2030~5
b, Figure . LFYV Configurations, Engine-Throttling Versus
) Engine Gimballing Flight Control (Drawing 2030-5)

C-5,6
SD 69-419-4

o AR B TR e i s

QEL™ — TTEEne
(.
\



by
N\ g/”
a’r
Q \ L‘ I ’\r,/_vsun.o
DETaL 35 l // P~ ARM STEADY ResT

GIMBALLED SNGINE  For .\ [YAw /
AUTOMATIC VEMICLE DuLyY (P‘- ! ?(o
)
- v

]

|

,—-EN@\N! STARTER LEVER

/—TWI‘:'\’ QRriP
THROTTLE (onTrow
UNIVERSAL MOUNTED
CONTROL HMaNOLE
(APOLLD RCS TyePe)

o [}
SECTION H' ]"

DeralL [D

AuTtomior ConTeol CoNSoLE

LFV- AutomaTic Controu

PRESSURE GAGE
OXIDVLER TANKS)

TWIST GRIP YAW CONTROL

5\

SECTION ﬂg) U

N

Hen



’ Space Division
North Amencan Rockwell

Aviowie SECTION (AuTopnoT £t aTen ELti Rouwes)
AUTOMATIC VEHILLE DU

AN

——— FIRT WAL

OOUNTER

\/

TS ENGINE SUPPT. STRUCTURE

| )
)

=3
sw:\as \\ \

section L\ A

»
\ AN0PSI HELIUM PRILIIRE
y VESSELS ()

LIGHTENING “OLES BATTERY SZiTi0N

(AutomaTic VzHicLe Onwy) —LANOING GEAR

(ATTENUATING & FOLDING)

) ONE MAN OPERATION — PROPELLANT TANKS (4] (MORIZONTAL Touk ARRANG. |
TWO MANDOPLLAT ION C.M.OX\DVZER Tanws) ss
7 ste Devaw ﬁn Fo= VERT. Taur ARRANG )

ESSURE GAGE (FuzL Tanxs) —

TUROTTASLE EXSME
FAXED MOUNT FIR & 3EsT-zTil ConTRI_ Ve )
GIMABALLED MOUNT FOR AuTomMatiL CONTRICNEAILLE)

—ENGINE STARTER LEVER

/— TWISTGRIP THROTTLE CONTROL

RETRACTARLE GAGE PANEL—"

| TWO 1 AN DPERATION
|  al
»

|

GEAR~FOLDED

ARM STEADY Regr
(VELCRO GR\P)

N CONTROL CONSOLE

|
|
|

C.3.(¢ue\ EMmeTY)

\ ‘ / \ /
s, s
Ja N |

: 12
| 60 2 <|
. SECTION ¥ g '
T — <& N

Y
| DETA\\___((!!}_ Vz2-.¢a. Pooenision
. TANK Az annt e

; 18 -

|

’\ . —‘. - - [rg—

" ro - WNORTH AMERECAN ROCKWELL CORPORA

‘é - Py e oy,

|

; LUNAR FLCiMG YR el B = 7 S, TaZ T
LEV-KINISTHETIC CONTROL And AuTomaTriC (ONTaoL 20 30-0

(Figure . LFYV Kinesthetic Control and Automatic Control
) (Drawing 2030-6)

c-7,8
. SD 69-419-4




rs—‘To EnaNe

R Pryem Axs

Swivat ARMS

\covnp SUCABLES TO TNG NIE

TTHROTTLE LiNKALE
H

o EnGiNne? 2 {emTo Enant | «®3

SECTION UD HD

Piten ano Rouy Controu

=
sy

¢

STLTVON Dg} U

MEFERTNTIAL TURUST CONTRAL -~
(SELELTIVE THROTTLING OF EnGinES)

ENGINE STARTING

51\




N HONENCOMB ELooR (AL ALl
AT TOP FACE awT. OF AL
FIRER GLALS Swr.)

\,01 ALaLL weas

HELIUM PRESSURILATION
TANK 4000 Per (2)

- . e -

— e THRUST CONTROL T .
/—'\'\MST QRIP VarRiABLE THRUST LONTROL

{GAMG THROTILING OF ENGINES TO VARY
TR VLT LEVEL)

-

NI - s

exiBLe ConTROL CABLES

=—rr—

LANDING AZAR
(ATTEWUATING £ FoLDARLE)

PROPELLANT Tank $(4)
(L., oxiDV\ZER TANK )

THROTTABLE EneinE (3)

' /—Aoomowm\_ Mapy POSITiON

3 . s
TR T S ~F - l
- Y T SR )
\ ! ,’Ef‘/’ "’E‘l | 1 T.)
L ¢ g :/ : \“ sl
. 4 L_,;‘

! .
|\ Ao .

%)
S - N,
o~ GEAR-FOLOED .

‘i:asc:nou AA

SECTION ({; G:

OL AL.ALL wEes

\
\

\_ENGIME SUPPT.STRUCT.

Figure . LFV Diffos

PO Baatnd

I8

f~

JE RV

(Drawing 2030-7)
5.9, 10

THP IV LT Loy 7 3

‘ential Throttle Conirel, M;,nually Operate_&

- — e Sl [

BEESE A

SN 49.419 .4



—STUB Tox LRANT wanULE

—~Ho1 T e CAB_E. [ TD LBV

/ ~— Avcror 0TurNg Or fasie T Daon
/ -
/ A NON RENERDING 1BORMA DR L=
e
==t - o
T Mgl

" r

\ {

10 i

O

==
iy
RN
VoA
- l
C

et e o

LATCH
(uo £30wN Lotw

e — e e e e e

T =

|
\
N
T

70
{ Dg*\'m\__@o
CLEV GROUND HANDLING WINCH l

SHOWN ‘N FoonEd PoseT ad . T T
)i St " . . ) CL—' !
. ],

LoV ER OGO
OF ¥V Rz
\




~UPPER ATTALME T ! . . LFV
- GUIDE Seioe :
(Atraches T LR V)

/ ) : = - f._

' .
i
| ' ( \ | i
| . / i \ 80°(6"8")
. ) ! STATIC GROUND LNz
NI | l’] ' i

‘ﬁ’“ e - z}’—z-__ _ _,_,__,ﬁ,h,,:é,‘_z_.___L___lg

N
B 5 L SATTACHMENT B30T
N ‘s REMONE W™ e EaTens o
M (ABLEWINGH (FO_DTD) . 4“.“,_ Cowemme LEY) STAT.C PosiTion OF LEm DeESceEnT STAGE
|
n Ao RzLATId PosiT o DF LFV To HR0oLw Lius
A M ANSERTED CRA A D E R N1E W Ug} ug‘,
' (“DQ INBTALL T« OR. LOWER o WSV, ) NITW e o
Yoy .

e e TL 2 bReved Mute 1 T
B Recon
LT
)




a Space Division
North Amencan Rockwell

500

RS CRGINE BUAST Suelp
‘.

PEUY TR

8500y

— s

2030-7 LONAR FUN NG Iz e —
1oLACES As SHowN /

- 3
vt T l
‘\e_u AacTio~N Cotazanc® tavrn
! /

Srmon N A w e e

\

\

c—LEM LEscenT DTaoe

-a - rvemon N
1 N A :ﬂ' AMERICAN ROCKWELL COMRAYMT _‘
P =y mummmm"m—__‘ o
* LEV s raLL ~ LS LT [2'130"5
ClELRemt tom LnneT oawy
- T T T T T T T T T T e e e e e -0 T o ~‘.—-*-__“_Ni;:iﬂg“n.e . I.FV Installation: ILM Descent »Stage Clearance and T.ocation

(Deawing 2030 3)

©-11,12

SD 69.419 .4




i
"

3o.0 HELIDD  TANK  SuPPIRT  STRUCTURE
SIMICAR 7O APSLLO M)
2/ 5 A ALY SHEET
Z0 O/A
INSUCATION «  ALeminidED  MrYeAR
1O THECK  ALLOWANCE  (TrR)
ACAWNCHS  ACLOY  STIFFENER  (TrA)
BEUMINUSD  ALLODY  HONEYEOMB ST THICK
SANOW/CH  WIHH 020 AL ALy S&/NS
MOLYFIED — ROCKETOYNE — CONG
DURATION RS-/ 300 8 THRUST
THROTT(ABLE ENGIVE .
: YAW CONTROC
ENGINE  SIPPORT  STRUTS @a TrPE)
AL Ay TUBING  SSe D4
LOFD WA . - & REQD
THRUST — CONTROC
' (em rree) \
_g__ ENGINE SUFPCRT  STRUT SITTING
AL ALY FIG - F REQD
20 (Trs) '
2r.5 CANDING GEAR CANDING  SLIR  SUPPORT . FITTING
Growep) /50 (772) AC ALY FTG & REQO
39.0
—a2 —- ALCMINUE) Aoy ANGLE
SHAPE  SPAR  (TrA)
35°
Seciton N =R
* A NS \@/,.’;_.-_

SUBSYSTEMS £GP~ A
MENT STORAGE cH
COMPARTMENT -4
(@ Peaces)

&40 (TrAR)

C BEL  AEROSYSTEMNS
S B THRUST  rAw
ENGINE -

MCOEL SIS
CONTROL
¥ REQURED




CES - OOOLS - OO0/ APOCLO

W rypE  AMELIUAN)  TANK

| REQUIRED

TANK ~ SORPORT  STRUCTURE
SIMIRR TD  APOLO M
AL ALY SKEET

N\
CONGERON - & REQO
AL AT SHARPE
N
R ‘[
( = TANK  SUPPIORT  STRUCTURE

, - SIMILAR TC AFPLO )
e, AL ALYy SHEET
f

=, ME SEE - 000G - 00O,  APOLLO
CN  TYPE  OXKIOIZER  TANK
¢ REQUUIRED

CANO/NEG
AL Ay

CEAR  STRUCTCRE
TB NG

CANOING  GEAR  FOO7 ARLO
AL ALY FTS

Areor !
{
|

INSTRUMENT — DISPLAY  PANEL !

a/. 5

\

FRAYCOAD =~ IS0 &S

POSI T1ON

ALEX/IBLE

\

SCIENTIFIC  EQUIPMENT ‘\ \

WITH  PASSENGER FRYEOAL

CANOING  RESTRAINT =~ HARNESS

iy
| e

PASSENGER A0S/ T/ON

i

\\/ CONTROLS PEOESTAL — (STOWED)
/) '

W Sbe Snberzer

mn e-25-(8

WORTH AMIRICAN ROCIWILL CORPORATION

/0.0 A _
}
I /9.75 e2.0 -
: /8.0
x | . A
N ~ - i N
E_¥ 575 ta 3
N W _
AiLh T s I : N '““'—'\ 'l
—— ¢80 — #3.0 |
c \
Seace /%’O PLEME IMIRINCGEMENT
. PROTECTIVE — COVER
R
ver
. - Nera >

LEII4 LAKEWSOD SOULIVARS. SOWNCY, CALIFORIRA

7

LUNAR  FLYING
CONFTGURATION - KINESTHETIC COvNTROL

VEAMICCE = BRASEC 1YE

vigure
(Drawing 203
C-13,14

0-9)

. LFV Baseline Configuration, Kinesthetic ‘Control

SD 69-419 1

<030 - 9




AL T
TIHCRNE S S

NOULATION

MAK  C.A. NO L PROP, O BANLOAD

i AsTaoRRLT

INDTRUMEINT

Faux. SuUPRORT

M LAR NSOLATION ~ 1.O ENGING POSMONy FOR 10 FT/SCC
AL OW AN C T VERT v, 2820 —~0OR1E VEL , 4 g's
Max  LOABNG
covaa 4 THR™MAL SaElD
\—Rocccrom\m‘ RS ~14 ©NGINGE |, DO A
THROUST = MOO' TO O END DIORATCN
AL THROTT NG, s TTROL To 2
8 MEMBLR TurLLAR T RU5%
sSsctony A-A
i

777

N
\—oxxo SUPPLY Lwd

N —

N OKID TRANSFIR

R S S

N




N —

5.0 —1-§-

—RELIUM TANK - 2 PUls, APTLLO W TANK, .
TURPELRT T TRUCTLALL 3 - MEMILIR TUR e,

1/ 2 Pucs PUR TAam

THRUDIT CONTIROL ~ LM TNAZ ——

\

EQUAPMINT  COMBNITMENT N

L (3YowueD
LENGTW)

1Se O

NMAW CONTRAL SIS e - 4 PLeS. Adu.  ——
ALRO BIDNEM S w0 8348, I O
THRUST

PiLoT  POIITION wiTid
PAIZUNGIZ PANLOAD

CANE-Tle Y & i< T SATOR
4 Pcs)




‘ Space Division
North American Rockwell

7 o il
S AN
MARDUAROT RAD ENGINE , 4 RZQD ~ J ’

. THROTTLAGLS , & Gwiaac ¢ 10.5
N DA PATNIRN

4 - ENGINT ~ = - SEAR oNncCe T

: LANDING | Lanomng [ Lawomg @40 | ca ROTPRNT | STOWED  ENvELORE
BE L AOiG lconcepT | o no | vecTor | orantaTion AnGor | Cn ) Lo won ok Ci)
RANT HARNELT & A 4 Onany NA ar” 1T 18 .78 -« By

) 4 oMt Na as'y” 156 61 -7 -

[4 4 WO ONLY 4%° 43z " 156 8T LT - B

=] a FWO Oney | Fwo -AFT az gt (=1 L7 » LT - A

PSS ENGIR ETION -4 s OrMnan NA 4 /" 2z% 74 -~ T4 29

/_ . F 3 O ONLY FwO an hpt e 49 -~ 49 +« 29

G s Fwo oy AFT - az '’ zes T4+ T4 ¢+ 29

C.G. ANGLE N - —_—
N . \ '-I. W AT N LR )
;_‘._ . /40‘ - . 3.9 MOMIH AMIRICAN ROCKWELL CORPORATION
_ . _._S\ - /= Yo weerL LA AIWOSS SRALVASS SOWNEY CALFORINA

LUNAR, TenaNG R LeE - Pl
SPHIRITAL  TANKS, FATAME TR 2030 -10
Jocar ¢ =nemsl s

Figure . LFV Concepts - Four Spherical Tanks, Parametric Gear,
and Engines (Drawiag 2030-10)

C-15,16
SD 69-419-4




<a

MAX C.8. (NO P
1 AITRONAUT)

Min C.G. (A
CAGO, 1 A

T P

secTion A-A




YW CONTROL ~1Lmt TN |

THRUIT CONTROL ~ LM TVEOE

' =
NMAW CONTROL ENGNE ~ 4 LS, Bulu
ALIOIVITIME MODdL 63468, S A
. TRUST
HELIIM - TANK ~2Z PCD, APOLO Cm Tanc, .
. JUEEORT JITRUCTURL 2 - MImAIR TRUSS,
- T ACs PR Tang
W Emae, weo ¢ A -
TRANAUT)

PANEL ~ HONEN COMB,  SAMCWICH

N ATION COvVER

ALMINIZTED  MIAR  INDJLATION ~ 1.O
THICINE DS AudwAnCd

PAMOT & POSITION WY
A BBCNGER AL OM

——]_%Tou FOR 10 FT/eC  viRr

- VWL, IIRO wORIZ vk, 4 9%
MAL" LoaDwG

L PLATFORM  GeaGAL

HORAT ARTENUATOR ~ 2 RIAD

AT B METALLC " ENGING , 4 RIDO ~
25 THRUDT, THROTTLABRLE . HONIYCoME
Ty THRUST Cowe

VIERT ATTENUATOR

&

:
g
]



193.5 (Fooreuwr

P e s

Space Division
North American Rockwell

N LANDNG - A, DTSR
::;:t‘ei:fv m%:\i‘gs covarer D:;, VECTOR, %ﬁﬂm Acu:." on’ g-f; *

A < Fwo oav Fwo 43vg® L4
. . . [} 4 Pwe omy Ary 43V’ 54

[ 4 - e NA 40 V" z9a
ssINaGL@ PouTION o - o omay e 4H° 2z
. < ] Ewo e FwO PE 1% ne
/-\/‘ ”~ 4 Pwd  oney 45* 48 Vg® €4
. A ) - . - 3 4 Ewe et | Pwo-ArT 43y €4
N L] - Ovanat ua 48" 154
) z ) 4 L -~ V) ax* as s
. . J J W aeay a8 a3 vg° 1.2

H (STOWRO &IGNT




, . Space Division
’ North American Rockwell

RSTEOA/ASTS TSNS ST eROLLE : ‘
TORLIO SIHBHLIZ/NG AELESTRL.
(PEDESTRE APy BEQUILE »

SOCINMG LOPLDED G N LOCKETOYNIE LS14 ENG/NE,
RV BVSE A17TT/AG). A JOO LBS TNEUYST~ MO/, /&0
~y

O SXTENOED O™ V7 /oA
o THROT T L/IAIG CRPABIITY
ME 282 -0002-000/ 7P0LLO
TYPE NELIUM TAANK ~ 2 PLACES

. STOWED CONTALOL
PINEL f PEOESTAL

/\ e
' (o
/,

[ ”

294 /7.
RSN S4a

£8 STOWED cENSTH

STOWED 70€50
STAB/IZING PEDES T

53 STOWED WIDTH ;
145 (Tym)

TS —— ME £82- 0006 -000! APOLLO
TYPE OXIOIZEL TANK - 9 LLACES

RTELN A GERE CONFIE
Scae fio

LANOING SERRL LOCAT/0R/
FOL 425" OVECTUEN /A

A
A Y
OMNI D/RECTION /

| ORT7TA SUMMARY
KOCWALLD Ve eCT700 QAICY concepr| AO. OF [ LRROING | CRNOING | LANOING PRO CG | FOOTRLINT | STOWED ENVELOPE
ENGINES| PRO 4O | VECTOR | OL/EMTATION | FNGLE | D/A (W) L = W AN ()
<~ ) ] 3 Fw0._anLY FWO .5 /22 S5 33 = 29
SUBSYSTEMS ¢ Aox/c. ” g / 3 am/ NAR 43.5° 29¢ S5 « 9 = 29
EQUIPMENT SEES .- ) c / 3 £Wa_ONLY AFT 43.5° 220 5SS ~ 9 A 29
¥, / TOLSO STAB/IIZ/ING LEOESTH, - 1] 3 EWO. ONLY P 1/" 120 S5 A 53 x 29
e posirions conreo: e e . A ES
PPIINEL f PEOEST AL _ ) . . \/ PASSENSEL LOSITI0N a ] ’ AIAST 7 .5 156 0~ SI_= 29
wod - : ¢ / ,.\ i A [ 4 WO _oneY | Fo.-AFr |- 938 156 60 » S _a 29
h } ! / ) FQ_aVLY g5 " /29 22 < & 4 29
A Y . ( {- ' 7 J 4 4 WO OAILY 495° 25° /756 60 » S/ = 29
PUOT POS/T/ON WI7H \ AN Sam B — K / 3 ouM__ | Fva sty ~wo. 138 2?7 66 » & = 32
PWSSENGCER APYLORD ; Loy J/ LN ' »
WAt 25
< 4 |
A A FA esa ra '
S/INGLE LERRA SPERMNG STEEL Ay SN e
LANOING GEAL Vo "L\ :’ J \l A R ) 29 STOWED NEKNT, .
| Lt P et : | -
. A T v - . |
. JLL i \‘ 17 *\\\; /’ J ‘
' W \J }:,'y \\‘ E\M 388
. ~ 3 —— =
et S 435" ¥-’f— S :
"/ ) L ol ‘
——— — b } o ) ¥ .
.’ _/ H o - R7TEAR uss s
' CRNOING GESUE LEMOVED ¢ : : %o S /0 ARy ‘63| NENTH MSTWCAN RECHWLLL CORPORATION
STACLED ¢ sSTOWED ) el _—
BENERTHN HERTSHIELD - LUNARR FLYING VEMICLE ~FOUR CYLINORICAL 1
TANKS, TEICHCLE Smems cepm Geme, | 2030-/2
_ SINGLE ENGINE
»

Figure . LFV Concept - Four Cylindrical Tanks, Tricycle
: : Spring-Leaf Gear, Single Engine (Drawing 2030-12)

C-19,20
? SD 69-419-4

L AVRSY

NASIENEN

LTV



-y
-t

—

PIOT POSITION WITH
PASSENGEL PRyLOAD

PUTECNATE
ENGIMNE LA

|
{
i
i
|
|




O Sooceovisen

. MES82 -0002 ~ 000! APOLLO
| TYPE MNELIUM TANE —= & PLACES

‘fse’n@é‘f APOSITION HE.SVA.

38(7rP)
(#uso sTowED v¥roTH)
1

\_ M LS ORIDIZEL
TANE ~ & PLACES

N

,//
_x

o A L NE
NEEMEN]

\—5//1/6 LE RSTEONRUT STLRDDLES

TRNES

AIRCQUALCDT AIDDEL 2-FL, /00 L8
THOUST ENSNE ~ o /I PLRCES

Beadl QT BAGE . R ssece v
'/,o S MAY 20 'L 5| MORTH MSITCAR ROCHWELL CORPORATION
% MBS LAMIWORD BIVAETAAD, SOUREY, CaLemnA

PR

2030-/3

LNOL FLyinis vwEMICLE ~ Toro
CYCINDRKAL (A] TANES, FOUR

DUAL-PAD GEAR, fOUL ENS/INES

Figure

.. LFV Concept - Two Cylindrical LM Tanks, Four Dual-Pad

Gear, Four Engines (Drawing 2030-13)

c-21,22
! SD 69-419-4

IV-A.




X s82.88

& 1722.93

X 7368.50

! \ N Ay
‘\
| i ’ - T
‘: ’III QUAD I QUAD I
L :
*Zg@ ] T 0 - - -
i
\\ u\ QUAD I QUAD I
\
il -

i
X /98.00

s68.c2

177.27 R
709.93
roz.27

578 / Y L

SIOWAGE. _ENVELOPE - gp@._g/aﬂs
L LRR__BREAS N QuADS I ..
B WL..&M&LHJML-




A PIAX/ /I
ENVELOPE

SIBGE

PAYLY

& M ASCENT STAGE
. . STRUCTLRAL M. ® S€Cr O
X &30 . .
’ EM  ASCENT STAGE
[ STRUCTURAL M. & SEC7 C-¢
T A 25T ]
— ] _ _ . ! —
. / ) Ay 796.00 ————
. . /78,274
‘ 702. 89
oo EA  DESCENT STASE
STRUCTURAC M @ Secr
] = )
— ] ! / CA  DESCEN,  STAGE
— ; I - STRUCTURAL M. € S&C)
20¢. 7
)
-Ze — - HJ S SR SRS /7e.132
r9c.22 :
| \ '
b - pescenr  srace =" N - ‘
R : . \ oL e TR 2R %
; i . .
CAD  MAXIMOA?
ENVELOPE
\ r'—.A—.
DESCENT  STHGE !
- X 5900 )
. 789 —— el
i e X 230.00
Z) VECOP, PIENS/ON'S ! ) E
<O ASCENT  STASE : T
ALY EQLrPMENT By ASSEMBLY ! ——— . .
! = - l A, /98.00 7
B -
| 76.99

DESCENT  STASE s L




ScA  as

200 (REF)

RO

/- A ENVECOPE

X /8S.88, X, $82.38

X 172. 93, X, 57/.93

L

X 138.50, X, $34.00

I CARABLE RACK

Ao /8933, K, S/7. 999

X r02.50, &, S02.00

NSTRUMIENT  NIT

| /30 R (Rer)

X GC.50, X, #66.00

P e e A e e

Xe 56.73, X, 95823

X #9675

CAISTING (N OESCENT
STAGE OAro72€R  Frue f

C DRAIN DISCONNECT

AT MEAT  SHIECO

8SOTN OXR/IO/ZER & FoEL
e ScAcE

secrron BB

(RELOCATION or  pISCOMNECT

/ New' ox/DreER

AOR
DISCONNECTS )
/e

Al f DRAIN  c/NE

- RELICATED

X /3447

AUEC

A /e;v.;oo (REF)

REDESIGNED

R/S100AL S

SLEXR/BLE FUEL TRANSFER ginve€

.00 CONSTANT MmME
THERMAL

QRIO/2ER Frel £ DORAN QO/SCON/

(os)

ESE  DISCONNECT  FIR
TRANSFER OF  DESCENT  STAGE
TO  LUMAR SLYING LTS




A oM ® % /96.00

LUNAR  MODUCE DESCENT
STAGE  aml  (STRCCTURE)
EOROI1D  SHIECO £~

PROTECTION  (TrP)
772\ $OO CONMSTANT CCEARANCE

WITHIN  S(A  (REF)

’
|
|
’ . Quap T

FUEC TANK (AS)

FUEC STORAGE  TANK (O5)

CUNAR MCOUCE  ASCENT
STAGE omc (STROCTERE)

QUAD 1
{
’ /" OXI1D/IEER STORAGE  TANK (DJ)
'Z[ : + Z.
0X{0/ZCR STORAGE fAA.'( / .
UAD

QUAD I

ATED  FUEC FICC ff DRAIN o/scomvc’cr/
/2300 y r50.9% e ~GO.OF

TING  FEEL FIL f DRAINY  DISCONNECT
7909 Y L X2 2 2, -3

OX/0/ZER  TANK  (45)

+Y,

s o secriov DR

-
260.00 o/ (REF)
SCA oml @ 4, Jwe oo

EN/ISTING  OX/ID/IEER FIL f DRAIN  DISCONNECT

RELOCATED OX/DIEER R f ORAN  D/ISCONNECT

P T

#”S.G75
Y% +36. 80
Ze +36.80

SHL  STORASE TRAAK (OS)




O e

A

X 838.00, X, #38.50, Xy 200.00

0. 00 X 736 .00

X137

Xy S02.00, X 102.5

BT N T

i - S-9-68

Nereo o

JERIA LAREWOSS SOMLIVAAR SOWNEY, CALIFORIMA

AUEC/INVG

VAR FLYING - VEHNICCE -~
CUNAR MOOUCLE  STOWAGE

INTERFACE

Figure

O30/

. LFV Lunar Module Stowage and Fueling Interface

{Drawing 2030-14)
C-23,24

SD 69-419-4




MOOKE  DESCENT
STRUCTURAL - O

Secrroy FB=[F
e //e

CONAR FLIWNS w7

.

&
b




-CONAR  MODIRE  DESCENT
STAGE  STRUCTURAL Ot

SHVOE TRACK

SHOE - ROLCER

. oe7are B

Scace g

[ - -
me RECTION

W STRNCTANRAL oM

CONAR  SRYING WT
COWERING WINCH ASSEMBLY

AR MODNLE DESCENT
;m STRUCTURAL O




& 796.00

POSITION

R ROTATED
7O COWERMNG

ECCENTRIC  AYOT AN
& TRACK

POSITION

CAY N COWERELD

2081710

LOCKING A7,

057%« A

S3CA

oy
s |

LR  ALYING T
(Fv) Srowep

e 10

f” LOWERED POSIT/ION
I
+
1
H

QOCBE A(EY
ASTEMBL y

AR  MODYCE DESCENT

STACE  SIRUCTI/RAL

ery (Srowes)

& 79¢.00

WNCH  ASSEMELY

on

Xe /3777




’ NodhAmen'canRod<wel

e '
Ye
w4 f} 7‘p ) -
/ | \
L
{
1 C lUMAR  MOORE ASCENT - STAGE
Y
e . . e
) : r" .
COMAR RYING OMT : LCVAR MODKE ODESCENT STAGE E
{ _ )
2s S Xy /38.00
| e . -
¢ X, 13145 . .
GROUND (MVE - ¢
[ seett
. —m—o e G
Moved N

ﬂ(mvﬂt

CONRR  FLYING . VEHICLE - L
CCONAR AROUCE SIOWNAGE # 2030-/5,4

ANECRAN/ SN

: Eihﬁre : LFV ‘Lanar Module Stowagu and Removal Mechanism

(Drawing 2030- lSA)

,"*25.26 .

;'sn;sm;,;g



’ Space Division
North Amencan Rockwell

/170 LA

PICOT  POSITION WITH

MSSENGER  PAYLOAD

W (SToweD  wEIGHT)

|

7

’

FLEX/BLE CANOINYG

RESTRAINT AARNESS

/’\‘
( ) PASSENGER — POSITION
S\

Y

& (STOWED  (LENGTH)

FLEX/BLE
RESTRAINT

€ (Sroweo
CENGTH)

»
) ¢ v 0"/
\
¢ /AR A /A ¢t
?
¢ ¢ S/, o Jo&/ ¥ AV N
Y \J \y NI p q IR
v + o/ 9 O £ 3
o’ 3 /AR A X VAN A
L '\ v/t N v Y { 9
A|e SPHERIAL |3 | F|rmo omey |l Fwo | 3.5 /e | 99 « 9 <« 29
B ¢ sAavErR/cAC E @ A0 oy (¢5° |35 " |/s5¢|s5¢ ~ 56 - 3/
C & CH/NORICAL |3 | @ (FWO omey |AWD |#3.5° |/120 150 « 50 « 33
D¢ cramoricac (@ | ¢ |Frwo omey | o5 la3.5° /70 (6o « co <35

CANOING
HARNESS

o (STOWED HEIGHT)

8.5

o

B Shoknabarger

-
-e g - -
%. Z3-68

]

SANERICAHL

CeNAR ALYING

VEAHICCE - AR

& FOUR CYC/NOR/ICAHL

TANKS W/ TH PARALLEL FEED

2030 -/&

Figure

LFV Concept - Four Spherical and Four Cvlindrical Tanks
With Parallel Feed (Drawing 2030-16)

C-27,28

SD 69-419-4



THROTTEE

ro2"

_secTion Q-Q szalc

ROTAT L

i
i
i

;/- THROTTCE — CONIROL

T LWLt

v

v




7°30

s E ROCC AxIS

PLaATroORw

r — \ 2213 Qv'
|

a2 22
N
NN | |
R . i : 3 ' .
FWD <= /
\ &l /o A ' Ny
\ \x .- / ~,
rmég %_ﬁ“— 3 ALt oRan @oss ‘/ |
- l had A )
A arerw [N ‘ N
g #rrew ans — (O} o e wose aws —y - '
\ / i SECT\ON L'!
’ T FOR  FuvL
“ ROTATEZD 48° C°v
’ .
£ mw  axsis g AW 4x/s
scction PP zoaz v SECTION M'M, S (N
T mmmoTE T M T L. mm oo i ROTATIO '91{‘ I,’C‘w»ﬁf
i



OXMOIZER  Flue ¢ TTUAN D TowemclT LoURL WG -
VENT 3953 ML 278 -0019 ~2C3 l.ASS 1
OX\DIILR o, VEWT DS IOl T LOURLING
. UPPEIR  NSULAT.ON  LOvZR ME 273 - 0o Crann
/ HMELIUM VEINT ST OFF  wvalva
’ -
/ T INSOLATION v ALVUWINITID MULAR |, ALOWANGE
4 b = 1c B T TIHCENE B2 -
SROTER  S¥DITd™M llioma PRISIVRE
RELWEF waLvd ~ I 284- 2026
OO 2aR TANG
/ ’
| s
i CXIOIIER DYSTImM T NR /ZiadC vAL VT

VWL Z84-0887

HELWM ORI‘oorRs RISIATYOR
M 2OL 002z (2 RIGD,

ONRMOw ORFICE

FUAlL DNSTEwA

FILTER /Ciadcn,  vaLwg —————— !
MZ 284- 0387 '

FOEL S ST
RI L WIF

WELIVM PRI S DVRE
VALVE ~ M 284 - GO246

FULL  FUL VWY DiSCOomEeT  Couling
ME 278 - 0024 Cuads 2

Fude Fu, VIEWRT  DISCONNZCLT  CourunGg
ME ZTY -00ZdA  CLASS S
B FLEL  TANK PRIDEIRANT  SUBELY  LWaE
.28 Cua
[ Guaco
/—m FILTER /ClAGce  vALvE
eAt
\ 7%

‘.'
1 OVERFLOW  SIGIHT- GLASS —/
i

PRISSURE SAued
B2 TO SURFACE

TO Fuadle Tame VENT
\ ROSS
TO FLiL TAne Fua ¢ ORewn

Fuzl Fue ¢ Oras
CouPLwG

TO  LLNAR MoCUL

o

20%5%

5oL T
- WML ZT3-0021 CLALL )

: [ FULL Pl U ~ .25 O
:

1

i sterion K- K scae

! TP RO’ ORIDIZER  SvSTImM

}I .

i FULL  Fue # OQAm LitiH.I.T

. CORLING ~ ME 273 -D0¢&1

\

Y
A

P :

L

~

v

B N i n—

view J-J =zAz

[PrAU~T o4

~

Fun.

i

Fiie WiNg -~ .28 A

LA T BRUT -OFF  vALWE

L LA PRESURE VEDSIL
- MOOIFIZD M Z82Z - o002

PLATEODM  CUTER W

CXIDIER WA TO
MANIEOLD

CNGIME  PLATRORA ML

FUEL SUROLY TO MANIEOLD

€ TRUSS STRUCTURE

FILO wNnE ~ ,SC CTa

“ B

FOR CLARITY, OnuY PRIEI__ANT
SABTEM  BSrOwy
- e

view H-H scacc v,




DAy

BUT -OFF  vALVE € DIiSTONNWCT

MOUNTING JRALKIT

i TO PROALLANT  TAamS

L AT TR

AW COMTIIAL ATHY ~InGWIS 1 ¢ 5 —
TRROTTOL  CONMTRA. AIDY ~em
FATCH CONTIIA. ATSY
RAL CONTROL ASSY

AW CONTROAL, Az -~ ENGNES !tt\\

PATCH  COMTROL T4 \

SNOZAOLIC  ACTUATCR,
anE TO Two TG

/ THROTTLL  ZONTROL
C 49 1O FLzai 3 g
CYLImOE R,
I Owl

REITURN IS G
‘ INSOLATION COVER & MOMNTING  Swdvw - O e |
FALWE D BONOED TOGLTiwz2 ¢ YO 4 78 TRAVZ - '
HMCUUM VE S ! GRIONZER N T s R et
RN | JewE Y
NBNATION ~ ALLMINITIOD MV»_AQE v
ALLOWANCE  FOR 1 N THIKN IS ~-ﬂ573 FoLe weIT
HEIUWA  PRESTSVURE  vdESIZw ~
MOOIFIED w282 -0002 i
VAW  CONTROL ASSY . \Tm’.a‘r‘r'--wd vALvE  Ansa,
! \— CLONIO  POoTiT,On
, NAW  CONTROL BRG, £ RGO - BIOIK ENGINE PLATEORM |
: * i ML RURAL  PAVvOT, SO000 SSRES
—~ Y4 TURW FasTENZIRS ENGINE ‘
secTionC-C scae v,
FUKL SUPELY  LNE, .44 M 1O, —
i i [ ¢ N1, Y87 4 WY 4 ‘
' ! E i
ENGE  PLAT ORM . RO CONTROL TG
‘
) YAW CONTROL ASSY ~ ¥,40 TRAVEL
\ ANBOle -3 FLEXNDE CABLE A3SY
w ~ AN BO0S -1 DTO™
: C 06O Oi4 CABLT
: THRUST CONE CABIT  TERMINAL  END
i ~ RITLURN  SPRING
THUROTTLING VALVE ASSY
Ly (ALROIET  CONCERT)
SRETON F-F scac e . LY SJ¥ 35 ROUL CONTROL ADSY + 2.60 TRAW
: TNE COTH  TankS TP FOR Tt CONMTRA. .
| - o . ;
s : -~ _L
" QiSRG 7
' MOANTING MBRACKET
SE LTIO ‘E_ FLEIBLE NUET LN, L2199 MmN LD,
' Ya TuRn  FASTUNZR —_— : 0° . ENGNE  PLATFORM
\ PITCH ONTROL BRG ~ BInOix 0
i - ELZXURAL  PIVOT | 000 SaIR\WED
'
‘ scTion B-B <caz v
‘é,,—?—,; e oo e E ENGINE  DLATFOR@M
i TP AOLVR DNGINED
o ROCL CONTOL 2RG, 2 RELQA'D ~ BINOK ,
Fud xuRAL PvoT , S000C SERIS 3 .
!!
. v AZROJLT Wi -MITALLC INGaT -4 20D
’ TS To 100 LZT  T.aRusT
' . & ] TeROTFrLNG  ATIO
. v 40 3 1 ABA RATIO
! - . 200 Pl - NLLY  RQLTTo uZ
VIEW G'G sz Y 8O0 TO 1O PH HAMBIR  E@it g
i
. . .
;L e e e S . e e - _— - -
: —




ria

IR O

S

— YAW  OmMTre O

VN T

4

OMIIIZR TAnG My,

BACKRLDT —

TITOW

(o=

PRSI NGER
DTOWRLD

FEOT PAD

LANDING

- R0

-

=

TRL CoONBOL

.

¢

IO O

Lo

LONSOLE
POS T Om

FuZiL  Teux B, v

o

LANDWI

PULATEILA v HOMNL Y COME

T S L e N

CoPPLY
il

L1 =1F 1%, 3

A VY, VY

SNLNCLR ¢ Bl ows

T4 TOTTwLL
TRANG

.38

avs Y
[0 ¥ 4

135

THROTTLE  CHLNOER

/— TSt COnE

ROTATGD




T~

AN
A

[y

e R F-1
QEITRA T

T
4
3

[+
€
o
2
y
<
a

FOS Tion

PA DS LN IR

PrLoT




Space Division
North Amencan Rockwell

oR

T
j?030 - IE—3

ey

L Tee
(RPN

LM14 AFWOB0 BOULIVARD JOWSN LT CalSORN'A

NORTH AMIRICAN ROCXWELL CORPORATION

mw, - 2

~oTO oo _

=
“ <

g

Fig&fe

¢

n
R
[=}
o
2
®
¥ M
o o
—
s 9
[o}
—_ o
ns 0
01
s A
FQ 9
=)
n N
¥ oo
£ &
e
23
(S '
O
,mD ™
MOIL N/u
Fm r.v
—t
o ©
[ & Qe
I
”Onn“
- 3
Fy
.|

oot Mo

?

-



WD o—

FWOD  CANDING  GEAR
CAmE A4S TRAKING GEAR)

ANEE ACTION T7TYPE  FRICTION

/8.5
ATTENVATOR

—=ATTENCRTION
I/imtr

TRAIING
GEAR

/17 &

CINE

SECTION _ THROVGH

Vol ATTEHNVATION

W———IESTTL winesmomom

(KNEE AT 7/0/0  TrAE ) S/oE , wosE F TRANKING

GEAR CONCEr 7

£k

|
i
FWD o=
i
|




COMPRESSION SPRING ASSY

JORS/IONAL RETURN SFPRING -~ & REQO

FRICTION  BRAKE  ASSy

(224 TrrRE RTTENLA TOR

/——/}?/67/0/)’ TYPE OLEO  ATTENUATO

:

7°

/0 ” ATTENIAT+ .Y
—_— il

ATTENYATION  CIM) T~

i

4
TOP (OECK OF (FV STRUCTURE

i
{
|

&

R

GROUND ity — e A _____/

0, CEAR,

BOT7OM OF (Y STRUCTURE

—

Loxerr

-




-

TR

’ Space Division
North American Rockwell

FNOSE  GEAR
/

ARICTION TYPE OLEO RITENUATOR

CONAR — FLYING  VEWICLE

S QTTENVATION  NOSE GEAR  CONCERT

Bl O L : N
Yo MR -, -ca] NONTH AMEMCAM SOCKWELL CORPORATION
TR 13214 LAETWROD SOULINARE. BIwnTY. AL #OSL
- . P77 714 FLYTA G vEsiceE - R
CANDING  GEAR  ATreEmunTics | 2030 -/9
CONFIGURATIONS

Figure . LFV Landing Gear Attenuation Configur;-gions
(Drawing 2030-19)

ORI

C-31,32

SD 69-419-4




%

\

OXID. OVERM.Ow
(™S FoR  POEL

Qxio.  my
we 273 - oo
L. BNS)

LRy
t

BNGHUYT  GLADD
)

ALCEDS cevutg-—/
4

. VIENT O3 connNucT

t (we Z213-0024

& ‘ SUHOE BALLS - 28 Puch /
= A /_ THROTTUING * VALVE  AD3Y

MAKIMLEL AT PINUATION PoITION . o
/ ' ORIDIER LS
HOR T O Ty, viLoc\ry ATTVENMMATOR - SALuES i
/—M MLCE ~ NOMINAL  POBITION

LAND™E  RAD  MARIVAM  ATTENMUATION ’
e -

COVOUNG
™e  FOR

, L7

(AROIUT  ComcePT)

- secvrion B - B~




Pt

YL LA

a

VEBBEL ACLESS

) oo

LM VEBSBLL, ~ MODIFIKD APOLL

%

WORER Sl ® = (ONENCOMEB  SHANOWICH

/

/-—M-WM
A

AR

IN

54

Al O WANCE ro

ol OMIONILR OVIRFLOW ORWICL
,l/— (rve mom FULL- OSN3

A

- —— 2

SIATION - ALIM N TLD MYwA®R
1 TIMORANE DS

YAW CONTROL ADSY ~ T .40 TRAVGEL

NP OUTAT NG INdD)

U VINT ST -OFF

VAN

TUEIL PRIBSURE GG
{r«® For OO0 ®XYY)
—

TO  WNAR,  MOOULE

wWTAaAT OO

LOWER  SHILE

YAW CONTROL BRG,
FLU XURAL FWOT ,

ALROIET
IS0 LA THRUST
S 1t TEOTTLING
40 3 ARZEA —rATIO

5000 SERkweEs (0 °

B MITALLIC

FUC. o [
g 273-002i {Ma 213 -00.9 TN FOR

& W ATOWATION (& FT/SEC

-~ HONE N COMS DANDOWICH

2 REIPO PIR ENGHIE - BINOK
NAaw)

INGINE ~ 3 REPO

RAT.O

4 OmAaNn OISCONNECT  COUPLING
oo

VERT W)

sSve)

pih :TT:‘_’!‘"V&\’

il q
V"J\. 1%

7

|

4

B —

I

'

14

)
1

-

.

.
- - e - - -

|
—_— -
g\'_‘
i

\

f

'.\

—}

]

N

/0

7
-~

D
A —
y N
. N
w1 S L
g ‘_‘\ v
~
i N :
Ny
A
4
S IV W 4

°

Hane —

Bt e e

COMSOLE DaPLovmMINT  ( POSITION
LocK

COMN DO OEP O MalnT LOCK




[

FOOTREC™" ~
STOWLZOD POITION

e RADSENCEZ. -

ok ~ 2 kA

OES_OAENT

Sl THEOT TLE

o TR

~

RO T YL OVER RO CONT RO

comBOLr
e ] BACKDEDY =

/

[\2)
N @

LI
o1
LANNT
Olp
Mm E
1 ¥
I
[|. 7| &
1.
m_fw
0y O
_m“_wu &~
Hilo |3

I
gi|™
rol -
PlEE| o
= i a
wv ?,4- ..O-.c
-u—w.m be]
Bl
PO I . Q
N [ by
| ]
L
=
1
-
Q.
[ Y]
(8]
=]
[}
@]
>
fry
-l

Figure

Kinesthetic Control (Drawing 2030-23)

SD 69-419-4

C-33,34




k | ’l mce Dlylsionmwe“
|

’ ' 3e
o :
l
‘ .
J2.2
9.3

GO -300 (B THRUST  THROTTICABLE — ENGINE 20" (77F)

INTEREGEN  COOLED S 7

€ O:/ AREA RAZ/0

LG 1) MIXTURE  RATIO 0./ -

150 PSIH  CHAMBER  PRESSURE i

37.6(77P)

730.2 (77P) . ( . +| ) ’7—'/ . )

' f——376(77P) '.

\’f GEAR COMCEPRPT PAD CocAT/ON

MIN. W7 C. G

, PUSSENGER ss
WECIUM  TANK AOOTREST MK WI CG.
mezaz 000z \
R : '

¢ eao PASSENGER — BACKREST :
‘ ONDICER  TANK .
‘ FUEL  TANK LO.0 DA SPHERE 80 (7rA)
| (w{ AS 1.0 IASULATION
! , ORIOIRER ) Acowance g
! : — PROTECTIVE — COVER

g 2.8
! /
' S0 9 P
| A </ !
i > P y e/l 0
§':="\. ,
a8
| ’ , J2.c° 4 [ CYRE ™
| . 8.0 M. CLEARANCE @ Fuil ATTENUAT/ON f l R Cowrirrs
I ——— e L= Y e e e — - - .- - — e L ul s | mesuy JELA LAITRED GBULIVASS, SOWNEY. SALPORINA 4
‘ - T = T TEE et o T T " e N . o e e - - - T - CONAR G VEACLE — —
. I ENENE, &- TANK, KWESTHETIC Comwwe | COD0 =24
) ) ‘Figure . LFV Concept - One Engine, Two Spherical Tanks,

o Kinesthetic Control (2030-24)

_C’35’ 36 SD 69-419-4



LM ASCENT

/3%
9




KOUT FLIGHT

sl
-

H

LFU TAKEOFF - Ck

LAND /G RSETRANT

SETUe SeguTe K
EXPER. MENT MEDUF

e

LFU CHECKOUY FLIGHT

200 €Y
ALTITU
CEU'S!“
B+

Pal T
AEV TLEARCLND
« MEAREATY B/ & PET AN, _E4

SLAUWI

STARE BVe\

Ly

j

TYPICAL [FU MISSION

w
o
[}
v
)
)
<
>
o
[
3
~
(1]
2
0
‘
s H
~, Z .
o)
AN - .
AN
~ i
LN '
N> !
™ :
- L
!
i
i
o '
1
w9 !
5
2 o
~r .....u"ﬂ
A
RS\
o
{ 542
\ m!C 4
N i%o
g \
oy
N i
- Ty o
$2 ¥
353
Sen
wxw t
.« e L
[

TRANSPOITATION

*CARSD

- PAYLOAD CAPABILITY

*ASTRONAUT
PEECUE




LFU LANDING GEAR JEPLOYMENT

s LF) SUPLORTED B¢ saaLz
& DETACLEZ €ICM %A% 4.7
* BLRE € 137

1 LR ATTALw 0O 7Y
* DI SEAR DS ET sUT 4 Py

ELL ST g

d

LFU FUELING , EQUIP C/0 £ =T PREPARATION

. A
. i *f”\M"‘?‘@\g\M 7k
. et — X S T :j..:,;.? At ? __Wf;f“ 7 yd’,,\
e v - - el o

. - -

OmD B 4 mtary
/ 23CouNger
/ Gvad m

[CIY NS
SN N
ALsr (2,

LUNAR E (05 )

@) £T6weh 328 7 "

5:08 B S1DE

- LMUANDING ON WNAR SURFACE

N




|

’ Space Division
- ) North Amencan Rockwell

o - - s B D _l.
Mowe JOm 7-35-C21 momTH AMERCAN SOCKWELL COMPORATION
—_— A4 LAKTWORD SULITARD. SERREY, CRIFORIA

CONAR - FLYING  VEMCLE XA e
OPERATIONAL  SEQENCE ‘_]‘2_939__251

Figure . LFV Operational Sequence (Drawing 2030-25)

C-37,38

SD 69-419-4




’ Space Division
North Amencan Rockwell

578 —‘ \
o T—— \ , 2.5
xe 79 T e —
1O MAX  ATTENUATION j l l i . . y/ YY) o smcrcan secoes Cow s
Ly ST - J-avéiﬁ:’f*- fﬁ,”’ﬁwﬁ’i’r conroc |EO30-26
Figure . LFV Concept - Three Engines, Two Spherical Tanks,

FLIGNT

.2

DI RECTION Cmmn

AICH, RO £ YAW CONTROL

ENGINE swuT-asF (3 WAY eNene

PHROIILE = OVER/DE)
/r.mame CoNTROL
ENCGINE

/7.6 7/
720 Ps/A

NNTEREGEN
g0 -/ AREAH RATO
MIXRTURE  RAI/IO

CHAMBER  PRESSURE

F REQO
coo €D

|
|

-

(SmcAaR 70 mME

N TANK - YAW CoNrmRoL

6 -~ /30 B THRSST THROTJE ABLCE

g s

S
n
A

w7l C6&

SO ;.

OX/D/2ER

HEC/UM

l/

E T INSULCATION
L (FoEC TANK  SIMICAR )
|
1
x

10.725 ou (TYP)

TANK PO D/ SPHERE
£ PROTECTIVE COVER

TANK e REQD

MES8E - 00oL

PASSENGER BACKREST

A

174
PASSENGER ~ FOO 71557\!
I

1

g
4
-

2g2 -000&)

Manual Control (Drawing 2030-26)

C-39,40

8D 69-419-4




e — o e me = = T P T AR

scorw N\
(O ETELS

RLOUND E£OE E
APREOK. 3O SAAING)

- ‘ 71,70 SPHEEICAL EAD.

-
— L_T,‘ e
!

/E o0 ———— ——

PO TEETIVE COVEL

B
1
N & TAnn FUERICLE

JOP _VIEW

SCALE. 2

OXIDICEL TANK SHEWH - LUEL TAVE Vg

(VSLATIEN NOT. SHE AN LEE cenesr>)

I P

ceTrovr Fol
AONT TLEE
(TP FEAECS,

North Amencan Rockwell

’l Space Division

- RSN TPON KK - P 2t

Y L e
L8 ~ 23D A

65 0r~)

/m-l 74#‘——_—’—_——7’7 - - —

20 pa. SfEoAL AN TANKL

IR2. /S LAD.

VEWICLE LA ov7
(ST ArETAL PANEL)

JIMS K ATION BLOCK - EoWEL BENLELL ONT S EVE

secTion. BN

ScAa L _Ca reorarep P0°CLor W IE)

S ATV - LT AIEL
M-IV LAL ~ SO THEX
:‘ VENNCE AZTCE

2/.00 REA

e

lavoor /58 Teivs ranrons ths .

Wk Temyoriro PR] weas eveon '
’l M L 27 65| MORTN AMEMCAN ROCKWLLL CORPORATION
Py LIS LAREWOO®D SOULEVARO, SOWREY. CALY Ol |

i

PEOPELLANT TANK IWSTAL. " ; .
LOWAL Ly onG VEMICLEPLEF2C 32 2030-2%

Figure . Propellant Tank Installation (Drawing 2030-28)

)
[RRPU—

C-41,42
SD 69-419-4

IV-A A

e A i



FEX/ELE LT 8 N

¢ Y L)

Tl TTLANTY bt o LT
(CCOSE0 <. 5rrocar)

L7 LN SreNG
/ L TREITTLE ADI BTN SHICEL S PE A

o EFyeve

S s riE Boor

T MENEE AN ET L INE
(. FRF rre8v 2.2)

SO CIECCE LA,

FUEL ALET

CHELPE L A ET e
e — M2 A 4O

/ THEUS T _STENE T [ SANEL

- ——— e by

o —

‘ Space Division
North American Rockwell

/ MENE X OB KL EER PANEL (REX)

= L N AT |
[ SELEAPANCE

/ THPYST STLYCTCOE 2NEL

WFi-gure

HEL CVUAE 2070 -9

laroe r For ]c-:.u; TAAIIONS y:s

Load - M GarE DrvvROR
’/ W L MORTM AMERICAN ROCKWELL CORPORATION
4 —n . ] 1316 LAIWO000 S0ULEVAS . DORNEY. CALFTIINA

!
NGNE N STAELL A 7y SvGeE Nz o .
ENGAE LA TV 2 ld\,‘f)k} c9i

LUARL £ 27 |, S P D

. ASingle-Engine Installration?Dra\;/ing 2030-29)

C-43, 44
SD 69-419-4



L2Y

’ Space Division
North American Rockwell

-"‘ )
[ ¥
o1 o b S
LI .
4, A :
/ 3
&}F
( ,
' 0) 2]9]7]
] ' n
|| @ _@ i
-— oo 300 el 1909 i 1900 pres = & ——
- 7 age = TUEEE o— 'l — \
- 2 —
P ryvg— TV R— oo cviee
- ooy et T ~
A e T 1g¥  aud -y & == -l
o
I poo cud  Loo o por [*" = ro el _i . / - !
—
gs ad o od o lgs = [0 TTTI I' | L | 1 @ @ @ |
O > — o 1 — ;- » 3 2 m 5 e &0 I w - o Nt R K o
. AT >
k'.:.‘. ;"c:’ !:-'P [ d -::'u: Coes aaves aars ard Ib / - /
14.8"-

/7

Figure

CAYIOT SOR  LCeuSTRATIONS LsE

[ T !"lcd-‘v L ]
y, R g-ss-ap oy
[ g ——r,

CAY CONTROL CONSOCE = o
ENGINE -~ AUTOMARTIC CavrPol

2030 - 31

LFV Control Console - Four Engines, Automatic

Control (Drawing 2030-31)

C-45, 46
SD 69-419-4



ErE LEVEL - 2 ArAN

_ &I cEve Y Avan)
) e g Ty e -2

QA EEL AV




‘ Space Division
North Amencan Rockwell

»IS O

UK. VELTical C G,

o’/ x»i.;:e/.a ribearzocy)

D€ sy wrGe

/77

STFore N

Carovr fomr TiosrRATIONS

Cis

F'= B Sacawesn

/ bl DPPPP
70 [aa

) Figure ‘

Engine Concept (Drawing 2030-34)

C-47,48

SD 69-419-4

CAY = M TANKS - & ENG/INES - |
SWINCNG ENCINE CONCEPT 2030-34 |

LFYV Concept - LM Tanks, Four Engines, Swinging




‘ Space Division
North American Rockwell

APPENDIX D

RELIABILITY CALCULATION

SD 69-419-4




’ Space Division
North American Rockwell

APPENDIX D
RELIABILITY CALCULATION

CONFIGURATION COMPARISON

Both mathematical modeling and calculation were performed by an
IBM 7094/7090 computer program called the abort automatic reliability
mathematical model (AARMM). This sequential methodology consists of an
ordered procedure for directly obtaining a methematical model of all possi-
ble combinations of component success and/or failure events that give rise
to system failure. The program selected those combinations which caused
a system failure or flight plan deviation (mission abort). It recognized and
considered, either singly or in combination, multinomial redundancy,
standby. redundancy, dependent components, mutually exclusive component
failure modes, and various abort criteria by the application of Baye's
theorem to the conditional, sequential probability of system failure. The
exponential probability density function was used to model the dependence
of component reliability on time. Following completion of the required
calculations at the Los Angeles Division, where the program originated,
successful sample calculations were made at the Space Division in prepara-
tion for evaluation of the selected LFV configuration during the second half
of the contract.

Program capacity limitations required separate calculation of each
type of sortie. Ten time phases are the present AARMM limit; and Sorties 1,
2, 3, and 4 have six flight phases each, and Sortie 5 has nine. The logic
diagrams in Figures 53 and 54 were used for each sortie, and the logic
diagram in Figure 52 was used to combine sorties into system reliability
criteria.
P

P P P

MS2 PMS?: MS4 ~ MS5

Missi success
ission su MS1

P

MSi probability of mission success

for the ith sortie,
i =1, 2, 3, 4, 5

P051 - Pusi (1-P

Crew safety CSZ-S)

SD 69-419-4
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PCSi 2 probability of crew safety during the
ith sortie, i =1, 2, 3, 4, 5
TAY - .
PCS'-k = probability of crew safety during the
J combined sorties of j through k, where
j < kandj k=1, 2, 3, 4, 5.
Pesa-s = Posz ™ Pmsa 1Pessos)
Posses © Poss - Puss 1-Pesans)
Pesa-s = Posa - Pumsa (1-Pess)

The basic expression for combining two sequential phases without
identifying the individual failure combinations is derived as follows:

From the successful path logic diagram,

Prsy Pusz

Pcs2-Pus2

Pesi-Pusy

to the mathematical model,

Pesz = Pusz " Pesz™Pmsz © Fesz
= + P - -
Pesi-2 = Pumsi Pumsz T Pmst Fesza Pusz) F Fesi Pust
= Posy " Pums1 (- Peg2)
D-4
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In words, the two-phase crew safety is the sum of all mutually
exclusive paths to success. In this case, there are three paths: (1) all
success; (2) first phase successful, second phase failure, and second phase
successful abort; or (3) first phase failure and first phase successful abort.
This method is not so accurate as individual consideration of each failure
mode followed by sequential combination into mission crew safety, but the
results are adequate for this configuration comparison. Table D-1 shows
the numerical results. Reliability criteria for configurations other than the
basic four-engine or one-engine configurations were calculated utilizing
overall mission logic to obtain results primarily for comparison; for example,

1. 4 engines/8 actuators to 4 engines/6 actuators:

Divide mission success by the joint probability of success
of two actuators since they are no longer used.

Multiply crew safety by the joint probability of success of
two engines and two actuators since these components are
now mission-critical. :

2. 4 engines/8 actuators to 4 engines/4 actuators:

Divide mission success by the joint probability of success
of four actuators since they are no longer used.

Multiply crew safety by the joint probability of success of
four engines and four actuators since they are all mission-
critical.

3. 1 1lift engine/2 actuators/4 RCS engines to 1 engine/12 RCS
engines:

Multiply mission success by the joint probability of success
of eight engines since an additional eight engines are now
operating, and divide by the joint probability of success of
the two removed actuators.

Multiply crew safety by the joint probability of success of
the eight additional engines in the catastrophic failure mode,
and divide by the joint probability of success of the two
removed actuators.

SD 69-419-4
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Table D-1. Combination of Sortie Crew Safety
Into Mission Crew Safety

1 Lift Engine
Probability 4 Engines 2 Actuators
of Success . 8 Actuators 8 RCS Engines
PMS5 0.995385 0.996739
PMss-5 0.992232 0.994568
PMS3-5 0.989089 0.992402
PMSZ-S 0.986719 : 0.990378
PMSl-S 0.984355 0.988359
PCSS 0.999870 0.998870
PCS4 0.999908 0.999190
PCS3 0.999908 0.999190
PCSZ 0.999956 0.999620
PCSl , 0.999956 0.999620
PCS4-5 0.999778 0.998062
PCS3-5 0.999687 0.997256
PCSZ-5 0.999644 0.996882
PCSI-S Oi999601 0.996508

Rockeq Engine Mission Reliability = 0,998

Actuator Mission Reliability = 0.999

SD 69-419-4
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CONTROL COMPARISON

Mathematical models were developed for each of the three configura-
tions (eight actuator, four actuator, and sliding plate) from Logic
Diagrams 11, 12, 13, and 14 as follows:

Eight actuators:

.. 8
Mission success = PA

P, = mission probability of actuator success

A
Crew safety = P8 + 4 P6
Y= %A A9

1!

=9 mission probability of actuator failure

l-PA

Four actuators (each actuator having two motor blocks):

C 4 4
Mission success = PSI PMB
PSI = mission probability of success of actuator
series iterns
P = mission probability of success of actuator
MB
~ motor block
PsiPme =~ Fa

Crew safety for the operational mode of detecting and
switching single failures

. 1 o4 3
Crew safety (single switching) = PA + 4 PA Ay

Crew safety for the operational mode of detecting single
failures and switching all four motor blocks

s o 4 4
Crew safety (quadruple switching) = PSI PMB

3 3
4 P4

t %9 Pps Pve Psr * %M Fos [PMB SI

. -3 3 _
t4Pue Fsr - Pus Psx)]

D-7
SD 69-419-4
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Qgp = mission probability of series items failure
PDS = probability of detection and switching success
AQup - mission probability of motor block success

Sliding plate (pitch and roll actuators having two motor blocks and
yaw actuators with one motor block each)

.. _ 3 3
Mission success PMB PSI

Crew safety for the operational mode of detecting and switching
single failures and for yaw loose failure being catastrophic

Crew safety (single switching and yaw loose failure) = PA

P p.__ (P

t 245 Pps Pst Pus Pmp * Yvs Fpos FPus! [PA

2
A

) (P

t gm0 T 9MBHO DSPA)] * 910 * YMmBHO) (P [P

P__ P2 P (P

P
*29yp Pps Pst Pus P |

MB “IMB Tps TmB

q = mission probability of series items failure in the
SIHO .
hard-over mode
9 MBHO mission probability of motor block failure in the

hard-over mode
Crew safety for the operational mode of detecting and switching
single failures and for yaw series items loose failure being

catastrophic

Crew safety (single switching and yaw series items loose

failure) = P3 P__ P (P

A T 2% FPps Pst Pme Fus

* 9y Pps Pump’ [PA * 95190 * 9vB) Fps PA)]
2
2
* (Agm0 * Uvp’ Pps’ [PA t 249yp Pps P51 Pus Pus

* yp Fps PMB)]
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Crew safety for the operational mode of detecting single failures
and switching double pitch and roll motor blocks and for yaw
loose failure

Crew safety (double switching and yaw loose failure) = Pi

2 .

t 2ayp Ppg Py [PA * gm0 * Yvero’ (Fps PA)]
2 2

* (gm0 * Yvpuo’ Fpg) [PA t2ayp Ppg PA}

Crew safety for the operational mode of detecting single failures
and switching double pitch and roll motor blocks and for yaw
series items loose failure

Crew safety (double switching and yaw series items

loose failure) = p3 Pi

a v %9yp Fps Pat Qg0

2
tayp) (Ppg PA)] tlAgmgo * 9yp! (Ppg [PA

2
t2ayp Ppg PA]
CONTROL STUDY CALCULATIONS EXAMPLES

8-Actuator Crew Safety

All success (0. 999)8 = 0.992028
Four cases of one actuator set failure and three sets successful,
4(0.001999) (0.999)° = 0.007948
Total PCS = 0.992028 + 0.007948 = 0.999976
4-Actuator Crew Safety (Quadruple Motor Block Switching)

4
All success (0.999) = 0.996006
Four cases of one series items failure, detection, and three successful,

4(0.000030) (0.995) (0.999)> = 0.000119

SD 69-419-4
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Four cases of one motor block failure, detection, and any three out of
four actuators successful,

4(0.000970) (0. 995) [(0.999)4 + 4(0.001) (0.999)3} = 0.003861

Total PCS = 0.996006 + 0.000119 + 0.003861 = 0.999986

Sliding Plate Crew Safety (Double Motor Block Switching for Pitch and Roll)

All success (0.999)3 = 0.997003

Two cases of pitch and roll motor block failure, detection, and two
actuators successful as well as either one of two yaw actuators

2(0.000970) (0.995) (0.999)2 [0. 999 + (0.000003 + 0.000097
+ 0.000873) (0.995) (0. 999)] = 0.001926

One case of yaw actuator failing, detection, the other yaw actuator
working, and either set of pitch and roll motor blocks working

(0.000003 + 0.000097 + 0.000873) (0.995) (0.999) [(0. 999)2

+ 2(0.000970) (0.995) (0. 999)2] = 0.000967

Total PCS = 0.997003 + 0.001926 + 0.000967 = 0.999896
(This probability is lower than that of the other two configurations
because of series item criticality in all four actuators.)

CHECK-OUT LOCATION

The AARMM computer results for Sortie 5 were reviewed and those
failure combinations selected which were applicable to mission continuation
(deletion of single — point failures). Each joint probability for each time
phase was modified to increase the abort time to the remaining mission
time. Then, the modified joint probabilities were added to give the worst-
case probability of LFV failure for no abort. Table D-2 is a sample
calculation..

The probability of crew loss due to multiple failures was used for each
time phase because this included all cases of failure, failure detection,
abort, and loss during abort. The single-point failures were not included,
since these would cause crew loss whether or not the abort rule were
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Table D-3. Sortie 5 for the Four-Engine/Eight-
Actuator Configuration

10, 0.155 _ 8

1. Launch  0.14x10710x =22 = 0,217 x 10

2. Flight 0.546 x 1076 5 2:152°0.049 5 150575 4 10-5
0.029

. 6 _ 0.155-0.052 _ 6

3. Landing 0.4x 10 0 055 = 0.8x10

4. Launch 0.305 x 10~7 x 2122033 seg0s 0 10-7
0.055

5. Flight 0.995872 x 10-6 x 21:15°-0:1 4 945875 5 1076

0.055

6. Landing  0.608 x 10°7 = 0.608 x 10~/
7. Launch 0.19x 10°7 = 0.19 x 10~7
8. Flight 0.10309 x 10> = 0.10309 x 10~

9. Landing  0.27 x 10710 = 0,27 x 10-10

0.3x107° - joint failures for abort mode

Total joint failures causing crew loss = 0.5 x 1072

Increase in crew losses due to nonabort = 0.2 x 10'5
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followed. Each joint failure probability (qJ) was considered approximately
the product of the failure rates ()\j) times the operating times (tj).

‘K) t —X-t- ~
e =

(1- ) ... (l-e J )y, j=1,2, ..., n

EN )

Since the computer only considered three or less failure combinations, j = 3;
however, the most significant failure combinations were for j = 2.

AL .
qj = )\1 t1 X 2 tZ’ where 1:Z = abort time
The abort time for each phase was increased to the remainder of the mission;
Yo} t2 was replaced with,

New abort time = total sortie time - cumulative phase time

However, the last few time phases required no additional abort time; i.e.,
the computed abort time was no different from the regular mission time.
Addition of the modified individual phase joint probabilities neglected the
conditional nature of the failures; i.e., crew loss in the first time phase
should have precluded loss in succeeding time phases. The results are
worst-case values and show that in-flight or remote landing 'site discovery
of failures has a very small effect on sortie crew safety. When this is
acceptable, the check-out equipment and procedures should be left and
performed near the LM.
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